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czM 306 - 5B Final Report

INTRODUCTION

Purpose

This final report for Washington Coastal Zone Management
grant contract No. 306-5B for the City of Seattle covers a
period of thirteen months, .from June 1, 1976 to June 30,
1977. : E

The purpose of the project was to improve implementation of
the Shoreline Master Program, by providing funds for process-
ing shoreline applications and by developing information by
which to monitor and evaluate both the management and pro- °
visions of the Shoreline Master Program: : '

Analysis of gata on compliance, shoreline land use, and shore-
line permits provides a management tool for monitoring and
evaluating how the Master Program works. '

Workshops and training sessions were designed to improve
permit processing and to provide essential background inform-
ation for persons involved with permit review, design or
décision-making in City shoreline area projects. -

The Speaker's Kit provides similar information presented for
community councils and other groups.

The compendium of construction standards will assist in
evaluating applications and will also be useful to applicants.

Printing of the Shoreline Master Program and its map are
intended to extend the distribution and coverage of the Shore-
line Master Program. :

Finally, the official maps prepared earlier were updated to
reflect later decisions by the City Council. :

Report Organization

The report is organized according to the elements in the

contract and in that order. A description of the work element
is followed by a copy of the work product. For the official
map update, before and after prints are. included -as an

example. For the speaker's kit, the general text and list of

slides (but not the slides themselves) are included. These
are available on loan, of course.



Introduction. {(continued)

Project Team

The persons basically respohsible for the work in each element

are listed below.

by others who participated in the project.

The lead person is named first, followed

Overall grant

management was by Rosemary Horwood under Robert F. Hintz,

Division Director.

Element

4Compliance

Permit Processing

Permit Analysis

Construction Standards

Workshops

Land Use Study

. Shoreline Master Program

Shoreline Map
Update Official Maps

Clerical

Lead pérson; otheré
Ed Schein, Jan Lutz

Paul Edgar, Hermia Ip, S
Mark Schlosser, Janeen Smith

John»Crull,'David Woddfuffi

Michael Bonoff; Claudia Denney,
Graphics - o

Janeen Smith, Jan Lutz, Wolf Bauer
John Crull, Venerahdq~deGuzman

Rosemary Hérwood, John Crull, Claudia
Denney, Dawn Whitworth . . = =

John Crull
John Crull

Olga Stiffler



Summary of Project

There were nine separate but relatéd elements in this project.

All of them supported the completion of the Seattle Master Progran
and itgs administration. Adoption of the Master Program
occurred during the grant period. Some of the elements provide

a framework for monitoring the administration and the effective-
ness of the SMP.

Element 1 laid the foundation for, set up procedures and beqan
1nspectlons and enforcement. ' :

"Element 2 involved .support of permit processing.

1

Element 3 coded and automated shorellne permit data and analvzed
the five years data available.

Element 4, the Design and Construction Standards Compendium,
gathered data and produced a short handbook providing the basic
information for policy analy51s.

Element 5, Workshops and Training of City Personnel, provided
information to Clty staff involved in work relating to shore-
lines.

Element 6, Land Use Data, provides essential base data for
analysis of the shorelines in terms of human activities.

Elements 7 and 8 provided wide dlstrlbutlon of coples of the-
Seattle Master Program and accompanying map, for general public
use. ' ' : :

Element 9 involved correction and updating of the official
shoreline maps to agree with Council decisions.



Summary of Contacts with Other Agencies

g =

The nature of the work program was such that extensive contacts
with other agencies were not necessary. '

However, during the preparation of the Design and Construction
Standards Compendium, Element 4, a contacts seeking information .
were made with the following: ' '
1. TU.S. Army Corps of Engineers, Seattle
2. U.S. Army Corps of Engineers, North Central Region’
3. U.S. Department of Fish and Wildlife
4. University of Washington, Instutute for Marine Studies
'5. Washington State Department of Fisheries
6. Washington State Department of Game
7. Washington State Department of EcolOgy
3. Port of Seattle
9. City of Seattle Building Department
10. City of Seattle Engineering Department
The Workshops and Training Sessibns, Element 5, involved contacts
with City Departments of Building, Engineering and Parks.
Element 6, Land Use, and Element 3, Information System, involved
contacts with the University of Washington Urban Data Center and
the City of Seattle Office of Management and Budget Management
Information System. In addition, the Licenses and Fire Depart-

ments were closely involved in data collection. -

Finally, frequent contacts were made with the Washington State
Department of Ecology.
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Element 1 - Compliance

Ed Schein and Rosemary Horwood

Compliance

June 1977

ing.Ageﬁcy: Department of Community Development
Coplies: - Same

t Number: ¢ 77-0178 (1960)

ages: | 36

The following report describes the record keeping
procedures, filing, inspection and check-back :

systems in effect since March, 1977. It also docu-

ments the number of inspections and violations.
The time has been too short for final disposition
of more than a few cases. None have gone as far
as judicial procedures.

Lake Union was selected as the point of beginning
because work during the summer of 1976 had shown
that there were significant violations in that

area. In addition, a great number and variety of

-permits had been issued for the area, so that it

offers good case study pqssibilities.
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Coastal Zone Managemeni Prejoct - Weshingion
Title:' Element 2 —'Permit‘Processing, Improvements
Author: Roseméry. Horwood
Subject: Shoreliné Permit Proéessing‘
Date: June 1977
Local Planning Agency: Department of Community Development
Scurce «f Copies Same |
DOE Contract Number: G 77-017B (i960)
Number of Pages: 2
Abstract: Shoréline Pér_mit app]_i'cbation processing is a
major activity of the Division, and this report
MW:ss summarizes the work. Nearly 100 permits were

061607 received and processed durihg the year; two

v . were appealed. A wide variety of uses are pro-
posed by applicants from residential to-indus-
trial uses; permits are tabulated by value and
number received per month.
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Coastal Zone Managemzai Project - Vashiington

Title: Element 3 - Permit Record Analysis

Euthor: Rosemary Horwood and John Crull

Subject: Shoreline Permit Data

Date- June 1977

Loczal Pl;nning Agency: -Department of Community Development
Source «f Copies: Same

DOE Contract Number: G 77-017B (1960)

Number of Pages: ---

Abstract: Analysis of the nearly 400 permits processed
from 1971 to December 31, 1976, has provided a

MW:ss large amount of data by which to evaluate the

061607 Shoreline Management Program and to provide

. ' factual information for policy development and
amendment of the Master Program. Virtually all
information provided on, the application was automated
and geocoded so that computer produced maps of the
data could be made.



Coastal Zone Management Project - Washington

Title: Element 4 - Shoreline Structures, Design & Con-
: struction Standards Compendium ”

Author: ‘ Michael Bonoff

Subject: Standards for constructlon in- the intertidal zone.
Date: June_l97ll

Iocal Planning Agency: = Department of Community DeVelopment
Source cf Copies: ' Same

DOE Contract Number: G 77-017B (1960)

Number of Pages:

Abstract: This report contains a glossary and an annotated
bibliography of sources of construction data in

‘MW:ss - addition to sketches presenting basic construction
061607 principles with correct and incorrect methods of

constructlon in the intertidal area.



ARSTRACT
5 o T S LS S

Coastal Zone Management Project - Washington

Title: Element 5 - Workshops, Training of City Personnel
Author: Rosemary Horwood
Subject: Training.of personnel for application intake and

for management of public works on shorelines.
Date: June 1977 '

al Planning Agency: Department of Community Development
Source cf Copiles: . Same
,DOE Contract Nunber. - G 77- 0175 (1960)

Number of Pages:- l + 1 + 50

Abstract: Withvthe'completion of the Seattle Shoreline
Master Program, implementation became a top prior-.

‘_Mw:gs ity.. Several groups need to be well informed about

061607 the Program in order to assure optimum operation
of the regulations and the achievement of shore-
line goals. 1Intake personnel, public works (Parks

_and Engineering) and the general public were the
target groups. A different kind of material was
prepared for each group. Training sessions were
held for Building Department personnel involved
with application intake. A workshop seminar was
held for other City personnel. A Speaker's Kit
with text and slides was prepared for communlty

' group use.
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Coastal Zone Managemsnt Proiect -~ Washington,
Title: Element 6 - Land Use Study'of Shorelines
Author: Rosemary Horwood and John Crull
Subject: Analysis of shoreline land use related to Shore-
line Master Program.
Date: June 1977
Local Planning Agency: Department of Community Development
Source of Copiles: Same
DOE Contract Number: G 77-017B (1960)

‘Numker cof Pages: 30

Abstract: There had been no time for a detailed study of
land use prior to development of the Seattle

MA:s8 Master Program, so it had to be written in the
. 061807 absence of detailed information about the numbers,

types and characteristics of shoreline uses.

This automated study of over 1200 separate establish-

ments provides detailed.information on type of

activity, location, age of structure, auxiliary uses,
. name and address of firm. The data are geocoded

so that mapped -data may be produced. Maps indicate

a strong degree of clustering of symbolic uses in

certain locations. ' :

A detailed methodology, pfepared by John Crull,
is available.- ' ‘
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Coastal Zone Management Project - Washington

‘Title;

Author:

" Subject:

Date:

Element 7 - Shoreline Master Program’

City Counéil/Department of Community Development

Text of shoreline regulations adopted by City Council
and approved by DOE. '

June 1977

Local Planning Agency: Department of'Community Development

Source cf Copies: Same.

DOE Contract Number: G 77-017B (1960)

Number of Pages: xxiv, 85, map

‘Abstract:

MW:ss

061607

This is the text of the adopted and approved regu-
lations developed from the Citizens' Advisory '
Committee recommendations througn Council hearlngs
and rev1ew by the Department of Ecology.

The Citizens' Advisory Committe goals and policies

.and .definitions are also included, as well as a

small scale map show1ng shorelines of statew1de

: s1gn1flcance.

A copy of the map,-which is the subject of. Element 8,
was slipped into each copy distributed. All public
and institutional libraries, all community and
interest groups and professional groups were sent

.copies.. In addition, copies are available to the

public.
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Coastal Zone Managemsnt Project — Washington
g : J J

Title: Element 8 - Shoreline Environment Map
Author: John Crull
Subiject: Location of shoreline environments regﬁlating

uses and activities of Seattle shorelines.

Date: June 1977

Local Planning Agency: Department of Community Development
Source ¢f Copies: Same
DOE Contract Number: G 77-015B (1960)

Number of Pages: 1, folded

Abstract: This map was printed separately from the text so
) that it could be used as a ready reference or as

‘MW:ss a wall map. It is in color and designed for easy
061607 reading. A copy was slipped into each Master
o Program. s : '



ARSTRACT

Coastal Zone Management Project - Washington
Title: Element 9 - Update, Correct Official Maps
Author: John Crull

Subject: Updating of official maps to reflect text changes
by City Council ‘

Date: June 1977

Local Planning Agency: Department of Community Development
Source cf Ccpies: . Same

DOE Contract Number: G 77-017B (1960)

Number of Pages: 6

Abstract: The official maps prepared under the previous
grant required changes because Council reviewed

MW:ss and changed a number of shoreline designations

061607 after the maps had been prepared. Several

examples of such changes, with before and after
copies, are appended. ' a
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CZM 306 - 5B Final Report

'Element 1 - COMPLIANCE

Introduction

The orlglnal grant amount of $4 500 was 1ntended to cover

" field checking, methods and legal steps. A preliminary surveyf'

done as part of this project revealed a high violation rate.
It was clear that establishing a compliance function would
be of greater long-term value than further study, in that '

' field checking might as well be focussed on enforcement as.

well as further study. The compliance function.could use
legal procedures that are already established in the Building
Department, and their inspection methods could readily be .
adapted to the Shoreline Master Program.‘

The perlod of compllance work has been from March throuoh
June, but is expected to continue into the next grant perlod

~until January 1, 1978.

It must be recognized that this compllance functlon does not
cover shoreline exemptions which are granted by the Building.
Department as part of the intake process. Records of the
exemptions granted are not avallable;_ And, as yet, we do not-
have a good method of finding violators who have simply
neglected to apply for permlts, 1nclud1ng the cllents of the

Msilent piledriver.”

The following report describes the record-keeping procedures,
filing, inspection, and check-back systems. It also docu- .
ments the number of inspections and the violations. The time

- has been too short for final disposition of more than a few
~ cases. " None have gone as far as jud1c1al pr0cedures.

Lake Union was selected as the point of beglnnlng because
prev1ous work had shown that there was a high rate of. viol-
ations in that area. In addition, a great number and variety.
of permits have been issued for the area so that it offers
good case study pOSSlbllltles.



CZM 306 - 58 Final Report

1 Work to Date

" The goal of the Shoreline Compliance Manager is not restricted

to flnallzlng individual permits and checking for violations.
He is concerned about overall effects of permits issued,

"successes or failures of master program requirements, and con—

tinuous monitoring of the results of shoreline management.

As of June 23, 1977, 53 Shoreline Management Act permits have
been reviewed. From this total, 8 projects have not been
started, 9 projects are in progress, 23 projects have been
completed, and on 13 projects a site inspection has not been
completed. Out of this total, 17 have final approvals, two are

in violation, and four are being looked at.

So far, most completed projects are in compllance, maybe B
because of the vigilance of the communlty in the area 1nspected
(the East and North shore of Lake Union). Watching for
violators without permits will be the most difficult task and
will only be successful with experience within the various'
shoreline areas of the city. Therefore an observant coOmmunity
will continue to be the most effective group to spot violators
of the Seattle Shorelines Master Program. :
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) Department Operating Instruction

'-Xbur(HQaSaHﬂe‘? i

Subject: . » ) ' Number
©SHORELINE DISTRICT CQMPLIANCE INSPECTION . |Effective
) v v Supersedes
Approvéd: Department: :
" BUILDING o |Pese Ll o2
PURPOSE:

1.0

2.0

3.0

4.0

5.0

6.0

7.0

w4l

1.1 To provide a systematic p’rocedui’e for the inspection and followp

of shoreline management permits to assure campliance with conditions
imposed under the Shoreline Master Program.

ORGANIZATIONS AFFECTED:

2.1 Building Department, Code Enforcement Division.

REE’ERMS-

3.1 Department Operating Instruction for Enforcement of Code VlOlatJ_OﬂS
3.2 Department Operating. Instructlon 800-I-3203. |

3.3 Seattle Shoreline Master Program.

3.4 Zoning Ordinance 86300 as amended.

POLICY: o

4.1 It shall be the policy of the deparurent to inspect and follmrup
on any violations of conditions placed on shorelme Dermlts

DEFINITIONS‘:

N/A .

RESPONSIBILITY:

snozumz CoH PLANCE

6.1 It shall be the respons:.b:.l:l.ty of the Eeastad~ZOM™ Manager to assure

that this procedurs is implerented.

6.2 Tt shall be the responsibility of the Code Campliance Offlcer to
- take any necessary legal action. . ,

PRO(IDURE

 SYOREUNE COMPLIANCE a ' 5
7.1 The Seassal-Zene Manager shall review all shoreline nermlts that have

beon isswed to date and group them by lcwatlon for purposes of efficient-
inspection. . A .



BLDG . DE

9

8.0

PT.

7.2

7.3

7.4

7.5

7.6

7.7

7.8

7.9

ORPER/JINSTR. NO. - PAGE _2__ 'OF _2

A file shall be set up for each permt by address to a cross
reference by perrm.t nurber.

Enter project information on Department of Bcologv log prior to '
inspection. _ _

Make field inspection, ‘take photos (entering information on photograph__'
log) , and check for compliance with the approved shoreline plans. o

Enter appropriate information_j gggg%lﬁ:cologv log and on -
the Inspector's Report form in e Managenent file.

'Develooed photos are to be dated, address noted, name of mspector

on the back of each individual photo, and filed.

If the project is in campliance, this shall be noted on the log and
in the individual file. * :

: . SHORELINE MPLIANCE :
If not, the eoae&—Zelﬂe Manager shall follow the pmcedure for

the enforcement of Code Violations and continue to follow up through
the procedure for the preparation and filing of the criminal complaint
and summons if voluntary compliance is not achieved.

Every three months, the Depart:ment of Ecology log shall be fozwarded
to the Department of Cammmnity Development. ‘

APPENDIX:

- 8.1 ILetter of notification.

8.2 Department of Ecology log sheet

8.3

‘Photo log sheet.

8.4 RePorT OF INsPECTOR FORM



) L-ETTE.E OF NOT!F'\CAT’IDN.

S 1ttle |
R Dcpm tment of Bmldmgb |

l/ £ Sapanntangant
41‘21 N, RIAYOr

The purpose of thisyletter is to notify you that the property at
is in violation of the City -

of Seattle Shoreline Master Program, Ordinance 86300 as arended Section ’

You may clear this violation, thereby avoiding criminal charges, by completin?
the following corrective measures:

On , 19 s & reinspection of the property will be made, and
1f the violation has been corrected at that time no legal action will be taken
~against you.  However, if the violaticn remains uncorrected when resinspection
ds made, a criminal complaint will be filed, and you will be summoned to appear
in Municipal Court. :

If you need assistance or additional information to complete the corrections,

. you may call Mr. Edward W. Schein, Coastal Zone Manager, Department of Community
Developrent, 625-4541 between 7:30 AM and 8:30 AM, or from 3:00 PM to 3:30 P.M.
on any Tuesday, Wednesday or Thursday. v

V'Very truly yours,

- ALFRED PETTY, P.E.
“Superintendent of Buildings

by
EDWARD W. SCHEIN
Coastal Zone Manager

’ EWS :kao . Setttiay Departineot of Bl & R Mum-'-;u\ !‘¥u‘:h1m~) S<e.mh.-,-w.n:;h_m‘::.m9"103._
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REPORT OF INSPECTOR

"~ PERMIT No.

Date of ' ' rq
“Visit Made by REMA.RI\S

’

CS§. 5.82 - BC 42



DEPARTMENT OF ECOLOGY REPORT - HOW FILES.ARE SET UP

INDEX TO FILE DRAWER NUMBER ONE

1.

2.

10.

11.

12.

13.

14.

15.

16.

Department of Ecology Log (SMA's logged ln by water body, general
location on water body, and address)

Current Inspection Area Cards & LlStS (from DCD card flles -
used to locate ALL SMA's within area)

‘New Permits to Inspect (issued from May, 1977 on —- ~also see

Folder 8)

Potential Violations'to Check {(reported by other departments or
the public) ‘

Inspection Complete-Update DOE Log (usually logged in immedi-
ately after return from day of site inspections)

Projects in compllance, waltlng for photos (photos not developed

. yet)

Additional Site Inspection Necessary (e.g., inspect from water)

Check with Other Departments (after site inspection -~ to clarify
SMA conditions) :

Check Building Department Permit & Plans (after site inspection -
to clarify SMA conditions.

Re~-file (SMA shorellne compliance information to be re- flled in
DCD master SMA files)

Uncompleted Projects to Reinspect'(filed by water body and re-
inspected in approximately 6 months) .

First Notice Violations (first letter sent to owner llstlng
violations and compliance date)

Second Notice Violations (second letter sent to owner listing

violations and extended compliance date)

Applicants Questioning Violations (for quick reference when
phone calls expected) '

Criminal Complaint/Summons Issued (violations have not been
corrected by extended compliance date) :

Shoreline Compliance\Tally (Number of SMA's reviewed; status: not

. started, in progress, completed; and final action: approval,

violation)



_ CZM 306 - 5B Final Report

Compliance Records -

The follow1ng pages are examples of the records for one case. -

The system is parallel to the Building Department compliance
‘record system, thus providing for efficient administration
procedures as well as adequate legal records. -

List of Forms

1. Standard Operating Procedure and Appendix (Section 8), -
including:

8.1 Letter of notification
Department of Ecology log sheet
Photo log sheet

Report of inspector form

0 0
W

2. Inspector's Report, SMA Inspection File
3. Shoreline permit

4. Cover letter for shoreline permit

Q -~ 5. Building permit record for address
6. Building permit for construction pursuant to shorellne
permit :
7.a, 7.b

Inspection, phctographs and -identification -
8, Vicinity map and parking plan
9. Moorage plan

10. Photographs taken prior to permit



2b

2¢

3b.

9b

10.

11.
12.

PROCESS USED TO CHECK COMPLIANCE OF SPECIFIC SHORELINE PERMIT - SMA 278

2727 Fairview Avenue E.

Review all SMA permits along east shore of Lake Union and begin
DOE log sheet for 2600-3099 Fairview Avenue E. (1) Use DCD
multiple reference card files to triple check all possible SMA
permits in area. : ‘ : :

e

 Review SMA 278 and fill out DOE log including project conditions (1)
'~ that must be carried out. : ‘ : v

Review Shoreline Master Programrsections applicable to this develop-

ment,- and include any conditions on DOE log.

Check "Potential Violations" folder for additional sites to check.

Obtain copy of SMP permit and attached letters or reports stating
background information on conditions imposed. (Check file folder
on "New Permits Received") (3) (4)

Pull approved site plans and any phdtos from file for use during
site inspection. Attach to blank inspector's report and SMA
permit copy. : ' :

Site inspect all projects on this log sheet (using log sheet copy
as easy (9) (10) reference for conditions imposed (1) including
2727 Fairview Avenue E.; take photos of project showing progress
in areas where conditions have been imposed. :

Make notes on inspector's report of observations regarding
conditions imposed, number of photos taken, and any questions -
that must be answered. (2)

Try to talk with owner, contractor, or resident at site to state
purpose of site inspection, and record name and comments re-
ceived. (2) :

Use Photo log to record each location and descriptioh of photo,
date, SMA No. and address. (7a) S ‘

After returning to office, immediately update original sheet of
DOE log. (1)

Place Inspector's report and attached SMA permit, plans ahd old
photos in folder marked "Check Building Department permit and
plans." File 9 (11)

When photos are developed, transfer photo log information to back
of photo, sign and place with inspection information. (7b) .

After reviewing plans at Building Department, call owner to let

him know where project is currently not in compliance, so he will
have a chance to comply before project is complete. '

Record owner's answers to each condition required. (2)

- Place inspection information in folder marked "Uncompleted Proj-

ects to Reinspect” for checking within 6 months. File 11 (11) -



Process used to check compliance of spec1f1c Shorellne Permlt SMa 278

\»  (continued)

13. Enter SMA 278 inspection results in "Shorellne Compllance Tally" 4
v folder. File 16 (11) , :
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REPORT OF INSPECTOR 2727 Fairview Ave. B, PERMIT No.__ 278

Date of
Visit

Maae by

REMARKS

IS

Parking area photographed (5_photosl.Gravelled, but no

! wz.- [28/17

fencing or new trees, Hedge exicts-on S. & .~ loir v1c—>cloe on

North. Property hne, but doesn'tscreen at this tim

5/12/77

AT
L

Yo view cobscuring fence for pirking lot exd dsts, Tood 2 puotos of

~car park ed in lot, Appears to be in same spot as before.

Talked with Jessup's office staff - 278 ndt finished, Flectrical

permit not applied for vet,

One L2! sailboabt moored W, of vier (stall 27)

22 boats moored at présentd 3 vhotos taken

10 photos taken total

5/18/77

Check blde, permits to see if certificate of occupancy has been .

jesued. Look to see if perking. landscaping revised,

6/ 9/ 77

#5651,91(bldg. permit #) Plons say landscape clen in DCD files.

(Hotafion by Rosemary Horwood 8/20/76) Permit pot finaled but does

not inciude floating pier. No landscape plans in Bldg.Dept,.SHAfiles

6/15/71

landscape plan zerox in DCD SHA files show & trees & L'Eish fence

on M, ,3.,8%!, sides & ~ravel drain basin and tiles along W,prop.line

®

Called Jessup's office {owmer) ,2.,—2'!21 - s\.’l"l call back'

Jessup called — 1 reviewed 1

-1, Sailboats only 35! - a1l interior moorages much less = very

rarely exterior “stalls might have over 35' for stopover only. ot

for permanent moorage.

2., Ho resident use of moorace = he aSswes th.s neans live aboards

& he is enforcznb this condltlon exen though pe"somlly opposed toi

‘3, Fncoursee tenants to vse: access. parking lot. See ptt:-ched le

agreenent, clause to be sent,

L. View obscuring fencd flor parking lot = surrounding residents,

especially on N, want - laurel hedge rather then fence.

5, Landscaping for parking lot - trees will be instelled at same th

as tiose ab 3123 Fairview Ave, E, office bldg. By same owner.,

fa dnterial or equip. for o0jl-spill cleanun provided = Fudsting

“floats completely trap all ﬂoe’cﬁm meterialg from Jeaving areq.

(W.orl.) Sicn with phone number to call if oil spilled(for cleanun

service) will be placed on office outside wall,

7. lo turbidity or construction or demglition hebris voticed during

‘inspection.

8. Gravel drajn basin (drywell) dth tiles alont W. prop, ILine of

[ )

access, parking Jlobt was 1nst.cylled & vorlking well in heavy rains,

Check for compliance in 6 months

- €8S, 5.82 BC 42



CITY OF SEATTLE :
DEPT. OF COMMUNITY DE‘/ﬂGfMENTf

JAN 161976 | {1/

t

et -
OFFICE OF ENYIRCHMENTAL MGMT.

» . CITY OF SEATTLE
PERMIT nO. sMa 278
PERMTT FOR SHORELINE MANAGEMENT SUBS’.I'A.!‘TIALYDEV‘ELOPMENT
Application.ﬂo. SVA 278  Date Received 6/25/75 Date Approved 1/1L/76

Pursunnt:tg Sectlon 1b, Chapter 286, Laws of 1971, Ex. Sess., and Section 4 of
‘Ordinance 7100423, a permit is hereby granted to :

Owner: Ths Hamlin Plax Company - i
Address: efo j,A, Jassuo. ATA; Architect, 2727 Fairviow Ave, E, Seattls, WA, 50102

Applicant: Jameg A, Jessvp, ATA, Architect ‘
Address: 2727 Fairview Ave, E., Seattle, Wa. 98102

Congtouchk pler extension with finig}"n'iers pravidinLnew moorage spaces for FL1 boatse

Tha vier will provids electrical and watar hookups for each moorage, Parking will be
providad for 20 cars. - o -
~ upon the 1‘oll.owing property: 2727 Falrview Ave, E,

g

‘ Q Seattle, King County, Washington.

_ - P
" Development pursuant to this permit shall be undertaker pursuant to the following
terms and conditions: SEE ATTACHED LETTER FROM THE DEPARTMENT OF COMMUNITY DEVELOPMENT.

This permit is granted pursuant to Section b of Ordinance #100423 and the Shoreliine
Management Act _of 1971 and nothing in thls permit shall excuse the applicant from
compliance with any other federal, state or local statutes, ordinances or regu.lg-.

 tions applicable to this project. - o _ :
This permit may be rescinded pursuant to Section 9 of Ordinance #100423 and 1
- Section 14 (7) of the Shoreline Management Act of 1971 in the event the - Lo
.. permittee fails to comply with-eny condition hereof. C :
Construction pursuant to this permit will not begiix or be authorized until o
forty-five (L5) days from the date of final epproval end grant of the permit by |
the Superintendent of Builldings or until all review proceedings initiated within :
forty-five days from the date of finel approval by the City have been terminated.:

3

\¢ tad Qn/‘; i

Jamuary 1L, 1976
(Date)

(SupeyInjendent of Bhildings)
' Q'Further conditions of this pemit':'v : : ' :



Paul . 8. Schel:, Direcior ' ) -
Wes Ubtman, fMayor ’ - :

‘January 14, 1976

Mr. Alfred Petty, P.E.
Superintendent of Buildings
City of Seattle

Subject: SMA #278
Dear Mr. Petty: ' o g

pursuant to Ordinance 100423, we have reviewed Application No. 278,

filed by James A. Jessup for a Substantial Development Permit to

construct a pier extension and moorage for 31-boats-at 2727 Fair-
view Avenue E., Seattle. _

- In accordance with pr0V1510ns of the State Environmental Pollcy _
Act, we have examined possible environmental effects and prepared
a Declaration of No Significant Impact for the pr oJect (copy
attached). The finding of no significant impact is based in part
upon the applicant's representation that the moorage will be re-.
stricted to sailboats only, generally no longer than 35 feet; That
residential use Of the proposed moorage will not be permitted; and

" that moorage tenants will be encouraged to utilize the upland
accessory pd.cn.l.ug .:.uc. :

" We have determined that the proposed development is consistent with
the provisions of the Shorel*res Master Program and Section 4 of

Ordlnance 100423.

We therefore authorize the granting of a Substantial Development
Pernit for work described in SMA 278 and attached approvea plans,
- subject to the following conditions:

'(1) That a view-obscuring fence be provided on tbose boundar-
ies of the parking area adjoining residential structures;

.(2) That a parklng plan 1ncorporat1ng landscaping be submitted
to the Department of Community Development for approval prior
to issuance of a Building Permit;

(3) That materials or equlnment for cleanup of minor oil
spllls be provided;

City of Seatzle- Deportment ot Compmnity Develcpmant, 308 Cherry S, Swiithe, Wathmgton SBILA {200) 4S5 2730



Mr. Alfrcd PLtty, Py,
l’rlQC 2
SMA §278

(4) That floating construciion or demolition debris be re-
moved from the water; and .

(5) That work be carried on in.a manner to minimize water
quality prcblems such as turbidity.

y truly yours,

;& e

Dlrector }

PESS:0s

..-.d-"
“ L] «
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wor  3-zo T incl. %vam fﬁarwrlﬂﬂ m’

: 49 —
m o ‘ i‘:’:- Laie Unich 5.orelands HA}CEIV“Pﬁ{‘Z COI/D
anome | oare | gsT F WORK Tero. | size | cowsr occuraANCY
g§654 1958 600 lAh:er-existing building 2 Vn . dpartaents,Shop
¢ f70836 1938 S,ODOV Drive piling & install boat moorages Boat Moorages '
.i ‘ﬁ?1295,_ 1958 600 | Complete work on #464654,revised plan Vo [Apartments (4)‘-

-} 481232 1959 10 Complete work on - - & 471295 ‘ "

523685 11967 50 Relocate houseboat from 2143 N, VN | Houseboat
A Northiaks Weyj KCA 95

928327 11968 | =o Relocate houseboat fr, 2319-(D) Faidview E, n

i

N
ot

1 542675 | 1971 3,000 - | Repair exist bldg. 2 VN [H-"pts.

f K.C.Ae 7605 | £

1 “Lelle 7
- _Sh76hls {1973 {25,000 | Const. floating hame. -2 H -

: AL Ll Vi I-Floating home
i 5)4915'1 6 2 J; « 1INE p:.ers, AT €XIpe .LOEVG. dome —
; ~22~73 2000 |Float. home moorage . > R foorage & Bffice
4

i » ,

| T

| 549817 §-15-79 27,000 | Const floating home 2 VN iI-Floating home
1 , TR T Worksheer Filed) =

’_.789 9-10-73] 500 - |Alt, & Const. wall 1st f1. 2 N I-Floating hom
{ E.I., WORKSHEET FILED, ’

{ 550207 [9/17/73 29,000 Const. floating home. 2 N 1-0FD

) R Gonst, floating hame. KGA #1661, | L

550589 10/30/73 35,000 |(E.I. WORKSHEET FILED). e W | IFloeting Homa
; - I. WORRSHEET FILED, :

1551087 12/14/73 22,000 |Const floaring home XKCA 700 2 VN 1-Bloating Home
; Alt, pore 1st flr, |

| 551473 Z-8-74 | 500 . | E.l. EEFMPTION 12 VN | G-Cffice

inlt. int. exist. bldg. Const.

&552076 294 3000 ok e ey 2 | V-1 Hp. o-0ffice

. Complete work under perm:.t SL76LL

i 5‘;2128 b7l 10 E.J. WORKSHEST FITED 2 w1 T-Floatine homa
Renewal permit #549151, Floating Homs
552892 |6/6/14 10 ' . . N Yoorage & office
1653575 7/26/74| 21,000 C;“i"mg“““g Home, KCA 705 ) o Floating Houe

X MPT - -Floati . -
L X

: /J Complete work authorized 5
555742 4-25-75 10 under _permii 551087 (KCA 700) 2 no boenie W LT {'nniiaz homa

(ET WORKSHELT)

GYERED | 3-6=7% 21,000, Construct hew houseboab#cA 2 [ floating home

) ‘ y//i :
55@ 6-1%-T5  25,000| Const new honseboab - KCA 73l Sp h 2 I “loabing home I
1603 1-27-76 50 per attached plans sign
;563535 15-19-46 30,000 Const. new two-story floating E'Jome 2 ) VN - 1 - OFD
L Drive piles for floating pler& F=2 Office
3491  8-24-78 35,000 | const, oEficP_ bldg 1 N -3 Boat. Moorage

565'778 11-1-7§ 2,500 'Alter pn of int of exist bldg 2 mo bsmt | VN F-2 Office

|
|

. o
TERMIT Neu| © 7 CCST OO . TOT —TET TS TCTOTRINCT

54035 19/9/74| 5,000 |Alter interior of exist blg, &
. i const, deck add, e,i, exempt 2 YN | G-Offices,

55423719/26/%4 10 Renewal of 549151 2 no [bemt., N T=0FD

Floatina-Homa
) -

1908 5—20-{6 150  |Brect & maint. info. sign on pulilic ptop. sign

e
it

» -_j Oam} _1-:6wes'C§;_y_Tr aasurq: $90.00. Do not issue until pald. See L:em-rn! lattar €4%a..



W LIINAL,

VI e 2OW CITY OF SEATTEE worr - 2624 77

"KROLIL PAGE NUMBER INDEX TTBERMIT NUMBER

DEPARTMENT OF BUILDINGS] . .~ .} -
A8900 G2 BUILDING — USE pERMIEARD | 75 /52
RECEIPT NUMBER  AMOUNT NOT VALID UNLESS SIGNED BY ;3 B e ﬁm,) FILING FEE
' P SUPERINTENDENT OF BUILDINAGILFotmo,
2735¢ /557 50549 7 £23070
RECEIFT NUMBER AMOUNT PERMIT FEE

STE%IE LEASE ¢ ADs ADT,

. 55
A 2_727 Falpvien) AVe. &, O,}CLO,_B 4,567 o 49

- {Number) {Street)

of ZAkE UMlQK_) SHOQE L,AUDS Addition, Lot is oo ' Alley

Yor No
<6 o’ | T Bz " "€
000 | £ S
RIS K M. % . ’
Zoning = " R a)lqﬁl Limi¥ . Fire 2008 Qwner's Value Bidg. Dept. Valua Lifs of Permit Plans Filed Clark
- (O S . . N L
}ﬁ" i &é:,;g:')’(_““ s N ) ) Occupancy
F - Z &Wz (}Mc:/ / Wa /ﬂ% Certificala @
Required No
Occupancy and Group Occupant Lood No. Storiea Bosemaents No. Dwaelling Units B
a— Bidg. Sue Total Arec Lol has Reached Maximum Coverogs
Add
Typs Consir. Aler Width of Straets . Yes No

Permission Is hereby given to do the following described work, according to the conditions hereon and according to the
opproved plans and specifications pertaining thereto, subject to compliance with the Ordinances of tha City of Seatile.

TO DRIWE PILES ForR FLoATING O)ER , QOoMST
OFRICE ALDb: ¢ FIRE EXT INLUSHERS AL LERD
e s D A PLALIS,

O = Bnowe Pacsys# OO spe anecpRy

Gt 3T LA IG @ 2726 JUE TERRACE LA,

STARTING CONSTRUCTION WITHOUT A BUILDING PERMIT IS PUNISHABLE BY FINE AND IMPRISONMENT \
ower FAMUIN _ PIER. <O Addross. SAME . 322-2121
Cantractor aw UEQ Ph. ! have read the conditions of this permit and | agres that |

will do the work described obove in conformance with the

SA'::'::;QE;Q‘"M JE%&U p Ph 8uilding Code and thetpproved plans.
~Address %é— Signed WU! Hgg“" y4! (Owner)
Application mode (a’ Lq , l‘)~7é By | //g/_/(//m v

| ] 7 ) |
- // ’(bwnorlAuthor ( n :
Pormit issued J"/. %l‘? 7QSL!PEERINTENDENT%BU DINGS. By __/ j‘j: )&

- 4
Additiona! Permits © APPROVAL OF Qmil CITY DEPTS. CONTRACTOR'S LICENSE NO.
LAY ¥ I

Ars Reguirsd for:

gz:;(,:’z:lcal SMA .‘76‘ Q78

Furnace

Spomers (S AvaaY CORRS-ENG.  OTI-OYR- |- 0027713
. Wrecking - i

T . VYV Dty

lamatila Liauid Grorape] . - ) . : / N

Olf Burnar R A S.E.P.A. ACTION
Usa of Public Areas / .
Curb or Walk Crossing /

Sawer ~ - » {

Stroet Grades VAOOT SALTRCETL T hver 1 T # ’/ﬁé
Root Area
Water

Catagorical Workshaeet
Exemption Filed

CERTIFICATE OF OCCUPANCY MUST BE ISSUED PER SEC. 306 BEFORE PREMISES ARE OCCUMED
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Element 2 - REPORT ON PERMIT PROCESSING

Introduction

During the 13 months reporting time, action was taken on 96
shoreline development permits. Of these, 90 received favorable
approval, two were denied, and four withdrawn. Twenty-seven
revisions were given to projects that had previously received
"approval. During the year, 96 permit applications were. received.
There were 26 permit applications on hand at the beginning and
25 on hand on the closing date of this period.

Two permits required Environmental Impact Statements. One, for
Chiyoda Chemical, is complete. The Pier 69 project is awaiting
the completion of the Final EIS, the Draft being completed. The
remaining permits required Declarations of Non-Significance, most
of which were written by staff. Three remaining permits also
required variances. One was granted, one denial has been appealed,
and one is in process with no decision to date.

Two permits have been challenged through appeals to the Shorelines
Hearings Board. The Rock appeal invelving a single family resi-
dence was decided in favor of the Department. Another appeal on

a large Condominium (Salant) is to be heard this summer. Four
appeals have been made to the City's Hearing Examiner in oppos-
"ition to the Department's SEPA determination. Of the three heard,
all decisions have concurred with the Department's findings.

The permits continue to involve a wide spectrum of uses. Moorages
and residential buildings continue to be frequent. Houseboat
remodeling, restaurant, marine terminal and marine-oriented facil-
ities are other uses that are commonly sought.

Problems have been varied. The lack of parking and the difficulty
of providing more spaces on the Central Waterfront and along

Lake Union has continued to require zoning variances. An up-
-dated policy is being requested of the Office of Policy Planning

to address this matter. Recent newspaper accounts have made the
new air service to Victoria operating from Lake Union a hot topic.
At this time a shoreline permit has not been applied for although
that intention was stated by the operators of Air West Canada in

a recent letter.

The newness of the Shoreline Program and resultant interpreta-
tions has continued to be a problem in reviewing applications.
There are many "vagrant" proposals that don't fit the mold en-
visioned by the Program. However, this is not uncommon with new
legislation or programs. The attached tables show permits by
value and number received by month over the past year.



Element 2 (continued)

‘Value of Permits approved, withdrawn and denied:

1976 June $ 788,200 ($800,000) (Withdrawn)
July 1,261,800 ( 3,000) (Denied)
August 1,138,600 '
September 15,050,300
‘October 403,000 : .
November 5,360,000 ( 25,000) (Withdrawn)
December 2,735,250
1977 January $ 3,395,000
February 2,820,283 _
March 1,160,000 ( 480,000) (Withdrawn)
April 6,440,000 ,
May 577,000 { 50,000) (Denied)
June 808,000 : -
- GRAND TOTAL APPROVED: $41,937,133
Total Denied - 53,000
Total Withdrawn 1,305,000
Current (unfinished)

26,035,205

Permits Received:

June
July
August
September
October
November
December

1976

= :
owoHNDUL

1977 January
February
March
"April
May

June

=
NNV

The total value of permits processed during the past 13 months
is $46,821,253. During the past two quarters, the value has
been $15,400,000, which represents a decline from the first
two quarters of the grant period. ’ '



Element 3




czM 306 - 5B Final Report _ Page DMNo.

Element 3 - SHORELINE PERMIT AﬁALYSTS1;%M%5H§§E¥§EEWIQQQ

Introduction

el it e

Purpose: The major purposes of this study. were to determine-

a) what the permit records show with reference to
meeting the goals of the Shoreline Master Program
and the Shorelines Managemant Act, and '

b) how the shoreline program itéelf and the managément
of permits may be improved.

in brief, we are investigating whether the permit system
of shoreline management is working toward the goals :
envisioned by the Citizens Committee and the City Coun-
cil. Also, means of improving management of the permit
system aside from its substantive considerations may
"be revealed by study of how the permit system has worked.

To chart progress requires a concept of measures and
values, together with appropriate data. The data base
available was the permit file for nearly 400 permits
issued from late 1971 until December 1976, a little

more than five years. This was automated and geocoded
so that maps, cross tabulations, bar charts and straight
printout were all available. An annual update, adding
data for subsequent years, will provide an increasingly
useful barometer of change and reliable and consistent
evaluation technigues. ' o

Measures: Obviously the best measures of shoreline management are
related to the goals of the State Act and the Seattle
Shoreline Master Program. Is management in fact progress-—
ing toward those goals? If not, either management is
not performing well or according to the mandate, or, the
tools given to management are not sufficient to achieve
the goals set by the public and the legislature, or the
goals themselves may not be achievable.

We have assumed that, at the least, some progress towazrd
14 =

the official goals could be made under the permit system.
Study of the data could, however, prove otherwise.

Goals as a Basis for Program Evaluation

State Shoreline Management goals are contained in the Act; local
goals are contained in Resolution 25173. The Citizens Committee
which wrote the Shoreline Goals and Policies did not prioritize
their goals, nor did the Council when they adopted them, so that



Element 3 (continued)

we must assume them to be egual in value. Furthermore, it must
be recognized that many of the adopted goals and policies can not
be implemented with the single, and limited tool at hand, essen-=
tially the permit system. Therefore, we have selected those
‘goals which can readily be quan_tified and which have some poten--
tial for partial implementation through the limited and largely
passive strategy of processing applications for shoreline permits.

With respect to administration, an obvious but incomplete measure
is the time required for processing permits. This has the really
major disadvantage that quality of review and decision-making is
ignored completely. Part of the purpose of this work has been to
seek other means of evaluation that may provide better measures of
goal achievement. The table on the following page lists selected
goals and evaluative measures which can be developed from the per-
mit data. »

Following the table are findings and conclusions from the permit
data. A series of maps showing locations of permits by various
characteristics is appended.



Element 2 - continued

In the table below, shoreline goals are listed with measures wnlch
'are avallable through the pern1t and land use data.

Goal Measure'.
1. Increase water dependent a) Compare permits for water-
uses. dependent uses with total by
year.
b) Compare water dependent uses on
shoreline.
c) Compare location of water
dependent uses/land use/permits.
2. Increase public access Compare‘totel number of permits

t0o shoreline.

3. Increase recreation
and open space.

4, Preserve views.

5. Limit land £ill and
bulkheading

6. Encourage compatible
uses.

providing public access by year;
compare number of private permits
providing public access by year.

List permits providing access,
open space by year. _
List increase in public access

points.

List permits providing view corri-
dor. )

List and locate permits requiring
£ill, bulkheading by vear.

Compare permitted uses with
adjacent property uses.
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" Water Dependency

Four categories and the number of permits for each are:

Water-dependent, with public access o 86
Water-dependent, without public access. 179
Non-water-dependent, with public access 222

Non-water-dependent, without public access 108

It appears that attention to public access has been lacking in the
case of non-water—dependent permits. However, the public access
requirement did not begin until late in 1974, and about two-thirds
of the permits were on upland sites from which there is no direct
access to water from the site. Less than half the permits are for
uses classified as non-water-dependent. However, the definitions,
both State and local, assume that Port of Seattle permits are all
water-dependent and that single-family residences are water-—

- dependent. When adjustments are made for these two categories

- the proportions change. v :

- Uses/Activities

The first thing that is apparent is the range and variety of activi--
ties for which permits are requested on the shoreline. The three-
digit code of uses was modified from the Standard Industrial Code
(sic), and has 140 categories, each of which occurs at least once

in the permit files. However, the land use code for the Land Use
study, Element 6, is more detailed, using four digits with some

300 different types of activity, each of which also occurs at least
once on the Seattlé shoreline. Both current -and proposed uses were
recorded from the permit applications. About half the properties
had more than one current use; up to five such uses were recorded
on a single site. : :

Permits Received by Zone and Year Compared with Length of Shoreline
by Zone -

Permits were tabulated by zone and year of recelpt. The overall
percentages show over half the pernmits in M, IG and IH zones for
‘all years.. Those zones have about 41% of water frontage. Single-
family residence zone permits accounted for 15.7% of the permits,
although 45.6% of the shoreline is so zoned. ‘This figure is some-
what skewed because parks and some other uses frequently are zoned
single family. o '



Conditicnal Uses and Variances

In the five years of data, only five conditional uses and five
variances were reported on different permits. Three of these, .
permits reguired both a conditional use and a variance. 3

Permits by Zone

Of the 395 permits, by far the largest average percentage (59%)
are in M. IG and IH zones, largely because much of the shoreline
'is so zoned. Permits for the M zone have tended to increase-OVer
the five vear period, while IG and IE zone permits have remainec
relatively stable. Single family residential zone permits aver-—
age 15.7%, all other residential 10%, totaling about a sixth of
the toteal. ' ' :

In 1972, however, residential zone permits were 36.5% of the
total. That year also saw the largest number of applications.
The year 1977 (which is not included in the data) may be equal
to or -slightly greater than the 1972 total, if the present rate
continues.

Other Permits Required.

Action requiring a shoreline permit frequently also requires other
permits. Up to 10 additional permits theoretically could be re-
quired for a proposed development. Actually, most shoreline
actions tend to require only one or two additional permits, typi-~
cally a building permit and a Corps of Engineers permit for in or
over water. Six is the maximum number of auxiliary permits we
have recorded, and that only once. The types of other permits
are, for the City: demolition, building, dredging, grading, £ill,
and zoning; for the State: DOE and Game; for the Federal level:
the Army Corps of Engineers, EPA, and Fisheries. A few cases
could also require Coast Guard approval if navigational aids are
involved. :

Note on Other Uses of Permit Data

The time consuming hand calculation of elapsed time between the
date an application is received and the date of action could be
included in the annual update. The time saved would amcunt to '
more than 2-days work each year at a cost of a few cents in
machine time. A by-product will be comparison between process-—
ing times for permits of different cost, type, ownership or loca-
tion. :

Another use of the data is for inspection and compliance. The
present system of chronological permit filing requires a great
deal of time to locate permits in the same vicinity. A printout
by address will provide an automatic listing and quick comparison
for any given area, as well as an inspection route for the compli-
ance officer. '



Permit Data (continued)

If the permit record also included inspection time and dates, an:
annual evaluation of the inspector's productivity would be gener-
ated. A .

- Purpose of Permit

In general, the uses proposed in a permit application tend toward
greater intensity but somewhat less diversification than the ‘cur-
rent land use activities on the site. The purpose of about 70%

of all permits is repair, upgrading Or expansion of existing facil-
ities. About 30% represent major change of use. Of these, one- .
third, or 10% of all permits, were for undeveloped land. Where
more than one use existed or was proposed, they tend to be closely
related, as for example, boat sales, moorage and repair. Dredg- »
ing was the subject of 15 permits, landfill 36. Both were usually
linked to other actions. Repairs were a major purpose during ,
1976, although seldom listed in earlier permits. Upgrading single-
family residence waterfront facilities by bulkheading and piers
accounted for slightly over 10% of permits, while a change of use
from single to multiple residence was the purpose of 3% of the
permits.

Access

Only 19% of all permits provided any sort of public access. How~
ever, water-dependent uses, particularly port/industrial permits,
are exempt from the public access reguirement, as are single-

" family and duplex or triplex residences. These taken together con-—
stitute about half of all permits; furthermore, the access require-
ment was not begun until 1975. Nevertheless, the amount of public
access provided is low and does not appear to have furthered the
SMP Goals. v

Applicant-Property Relationship

Most fregquently, (58% of the time), the applicant is the owner of
the property. In 29% of the cases, however, an architect ox other
agent does the application work. Lessees and contract purchasers
are least likely to be applicants, with a combined total of 12.4%
of all permits. :



Element ¢ - continued

Mapped Permit Data

The attached copies of maps are made from a cathrode ray tube
display of permit data show selected permit data with reference
to the street address location of the permit. o

Map 1 - All Permits

Map 1 shows all permits. The "addresses" for Carkeek, Discovery,
Green Lake and Magnuson (Sand Point) Parks are inland, as is the
University of Washington, because the assigned geographic coordi-
nates are related to the entire park or campus. The high, degre=

of clustering for all permits is partly due to a variety of factors,
such as:

a) BN ownership along Puget Sound north .of Golden Gardens
b) Park lands along Lake Washington at Madrona, and .Leschi and
_ Seward Park areas
c) University of Washington ownership along the north side of
Portage Bay and on Union Bay.

These ownerships largely preclude further development in those areas.
Clustering also indicates strong demand for space in specific areas
which have certain locational advantages.

Map 2 - Permits with Shoreline Access or Viewpoint

These are highly patterned and relatively few in number. -

Maps 3a, b, ¢ - Time Serlies/Water-dependendy

‘These maps show permits by whether or not the uses are watexr depend-—
ent. The non-water dependent permits predominate in every year.

Conclusions from Permit Data

The data prov1de for the first time accurate detail on the clien-
tele, the rate, the range of activities, the purposes and the lo-
cations of shoreline development since the Shoreline Act became
effective.

These figures make it DOSSlble to predlct, within reaaonable ranges,
the most likely types of development, rate of application, and loca-
tion of permits; and given the same conditions, wnat dlrectlons
shoreline developmant can be expected to take.

When compa ed with land use data, new shoreline development since
the Act tends to be slightly more oriented toward water dependent

uses. Except for 1974, the pace of development has seen a gradual
‘increase. When the 1977 data are added, the increase will be more
evident. '

~

The permit system does not appear to have had much effect on shore-
line development, although when we are able to study shoreline build-
ing permits issued prior to the Act, we may be more certain. There-—
fore, if the goals pTﬁWdlglth by the citizens and the Council are to
be met, other means of achieving them should be consldered.
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Introduction

The Compendium has been developed in four related sections as a con-
venient reference tool to provide information standards and guide-
lines for the construction and maintenance of shoreline structures.
It will require revision as new standards are developed and as new
construction techniques evolve. .

The Bibliography has been coded to allow cross reference in the Com-
pendium tables and the classification section, between standards and
- protective structures, and between regulatory agencies and standard-
setting organizations in the field. . The capital letters identify
_the source of the publication and the number indicates its position

within the source listing. For example, B-3 is the reference titled
Groins - An Annotated Bibliography, whose source is the Army Corps
of Engineers. Letters A-J are reserved for federal agencies, K-R
for state agencies, S~V for local agencies, while the letter W is
reserved for private standard-setting organizations.v

The Glossary has been developed for classification of structures

and to define terms used in the Shoreline Structure section. Each

defined term is referenced to its source in the Blbllography In
some cases, mere than one definition is provided for a given term

ars overlapcing but slightly different meanings provide clarifi-

icn. The ssary has been limited to those terms which

rectly perzain to shoreline structures; glossaries for the general-
14 of “,a*c;**cs or coastal englﬁeerlng are much more extensive.

2
P o T
or

.

Structures section: provxdes illustrations of common

= t:c::ng structures. ' The sslection of protective

, +zke into account the environmental characteristics.
of any specific location.. Environmentally sensitive areas such as
heaches, estuaries, bluffs, flood plains, and areas of soil insta-
should be avoided, not only because they play a significant

bxxj..-. y
part of _de eﬂo\oglcal system, but also because the cost or original
construction pius the cost of upkeeo is far more expen51ve than on

2 stable sites.

In most cases, construction in high energy zones requiring massive
structural defenses against wind and wave action interferes with the
geonydraulic process and results in unsightly and expensive con-.
struction which may be destroyed long before its cost can be justi-
fied. ’ —

In addition to presenting standard solutions to shoreline protec-
tion problems, an attempt has been made to encourage the selection
of environmentally compatible solutions. Site selection should:
take into account the existence of active erosion and accretion
processes along the Puget Sound shoreline. Although most of the
Seattle shoreline has been bulkheaded, inspection shows that con-
tinuing and increasingly expensive repairs and replacements. are
required for most sites. In areas like Magnolia, both the struc-
tures and their defensive bulkheads have had to be abandoned.

The key to successful construction on waterfront sites is the
selection of shoreline structures which will be working w1th these
rorces rather than against them.



SHORELINE ‘STRUCTURE CLASSIFICATION

Revetment

Along'Shoreline
- Shoreline

_Bulkhead/Seawall

Protective
‘ Structures

A Jefty_

1 Extending
Into Water . Groin

" | Breakwater

Shoreline
Structures

- outfall/Intake.

‘ ' Pier o
Connected | wharf

To Shoreline‘

Quay'
| Dock

i
lMoorinq-& .
Transfer Struc.

_ Buoy 

| Not Conneéted
vTo’Shoreline

) o » ’ : Dolphin

A simple classification of shoreline structures has been
devised based on the definitions in the glossary.
Structures with similar functions or similar position in
relation to the shoreline have been grouped together.

It should be recognized that many shoreline uses utilize
‘'a combination of structures. For example, a marina

is composed of docks, dolphins, a breakwater and possibly

a type of revetment on shore. The classification should

be viewed as the organization of basic components used in
construction for shoreline activities. :



Compendium Table A

Shoreline Structures and Sources of Standards

Protective Structures ‘Coded Sources from Bibliography

" Along Shoreline

Revetment - o ‘B-1, -2, -7, -9, -10, -13; BE-1;
‘ ‘ _ ' K-1; M-3; S-1, -2; W-6 I
Bulkhead/Seawall , . - a-1; B-1, -2, -5, -6, -10, -12

-13; p-1; C-1; E-1; K-1; M-1,
-2; N-1; s-1, -2; W-2, -4, -5,

-6, -8
Extending into Water , o
Jetty o ' - B-1, -2, -10, -13; K-1; M-3;
. . S-1; wW-6 o _
Groin , ' . B-1, -2, -3, -6, =10, -13;
: - M-3; s-1; W-5, -6 ‘
Breakwatear B-1, -2, -8, -10, —13; E-2;

K-1; M-3; S-1; w-6, -9

Connected ,

Outfalls/Intake M-3; S-1; W-1, -6 .

Pier : a-1; B-5, -6, =12, -13; C-1;
D-1; M-3; S5-1; W-5, -6, =7,
-9, -10, -11i, -13 A

Whart _ A-1; D-1; S§-2; W-6, -11, -13

guay 7_ A-1; D-1; S-1; W-&6, —13»'

Dock A-1, B-5, ~6; C-1; D-1; M-3;
: » : ' N-1; S-1; w-4, -5, -6, -7, -9,
-10, =11, -13 -

Not connected to Shdre

Buoy , _ - B-12, S-1; W-6
bolphins B-5, -6, -12; C-1; M-3; S-1;
2 w-4, -5, -6, -7, -9, -10,
-12 :



Compendium:Tabie B

Agencies or Standard Setting Organizations/Shoreline Structures

Federal
Coast Guard X X X I x1I x
Army Corps X| x| x x| % X X Ix 3
Pish & Wildlife X X X X
Dept. of Navy X X ix X | x
NOAA X X
] X
| X x| x X x| xix Ix X I X IX X
Private*
A.P.W.A. X
'A.S.C.E. ' ’ X X X
A.I.T.C. X X X X X 1.
A.S.T.M. , X{ X [ X X | X | 2 | X X X | X | X X
A.W.P.A. - | X X X
A.W.P.I. ' X
N.A.E. & B.M. . X X X | x | X |
N.F.P.A. ' b L X |x X
P.C.A. ' ‘ X
U.B.C. | : X |x x |x |

*See Bibliography for full name of agencies:
and organizations. ' '
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SHORELINE STRUCTURES

Outline and Illustration Reference

Type of Structure

Shoreline Protective
Structures

A Revetments

B Seawalls

o}

Beach Accretion Devices

D CeonstrucTion Alternatlves
3 ?e/e:vents

d)-‘Tltas

e} Relccation

Improper Solutions -

hy

Boat Mooring Structures

A Buoys

B Marinas

Source

Construction & Maintenance Guidelines, Rules 1 = 6

- 30

Structures © Illus.

‘Illustrated o Numper Number
Stone 1 B-13
Gabion = = 2 - B-13
Grout filled bag '3 B-13°
Wood sheetpile 4 B-13
Steel sheetpile 5 _B-13
Precast Concrete Slab 6 B-13
Offshore Breakwaters 7 B-13
Impermeable Groins 8 - B-13
Gabion Revetment 9 B-13
Stone Revetment 10 B-13
Stone/Marsh Plant Revetment 11 .
Grout Filled Bag Revetment '_12 Bf13
Offshore Breakwaters 13 . B-13
Impermeable Groins 14 B-13
Heavy-duty Timber Crib 15  B-13
Heavy-duty Tlmber & Mesh o

Crib 16 'B-13
Steel or Timber Bulkheads 17~ B-13
Floating Tire Breakwater : 18 E-2
Houses 19 B-13
Debris 20 B-13
Single Stone Layer Revetment 21 B-13
Floating Log Bulkhead - 22 B-13
Sloping Concrete Bulkhead 23 B-13
Sandbag Revetment (fresh a g

water) ' 24 B-13
Concrete Blocks 25 B-13.
Mooring Buoy in Tidal o -

Waters 26 - B-12
Dimensional Criteria 27 B-5
Fixed Pier ' . 28 B-5
Floating Pier-Water Ballast 29  B-5
Floating Pier-Foam 5“5



Shorelme Protective Structures

REVETMENTS!
STONE!

‘When erosion is occurring on a natural shoreline, stone ;
revetment is the preferred method of shore protection. it is

economical and suitable for all types of erosion problems

when stone is available in sufficient size and quality. The -
key design considerations are the dimensions, foundation
treatment, and stone size. Construction is not complicated
and no special equipment, other than-a crane and trucks are :
needed. ;

Notes: 1) Slope should be compacted and graded to 1:2 or
flatter. 2) Place a gravel, small rock, filter blanket, and/or
woven filter cloth on the prepared slope. 3) Place rock
carefully with a crane, rock should have a three-point
bearing. 4) Insure rock sizes are well mixed. Larger and
smailer rock should not be visibly segregated.

Maintenance Requirements

This structure is subject to dgispiacement. The effectiveness
of the structure will be imoaired- by thinning of -the
protective iayer or settling of the structure. Restoration of
the rock siope protection fo the designed top elevation,
equivaient thickness and reduction of voids in the facing

4

ESTABLISH VEGETATION
EXISTING SLOPE

STONE REVETMENT

" DESIGN HIGH WATER

WM-

MATERIAL

7 .
1
: ) !

Design depth of water 50" offshore {ft.}
Description 3-4 5—-6 7-8 !
Dimensions "
Thickness {ft) 2 4 S !

Average Wt of Stono (#) 200 - 500 750 - 2000 2000 — 5000

Height of Structure (ft) 4 -3 8

Toe Protection Width (ft) 2 ] 4 5.

1

|

Fitter matecia) Woven Cloth )
List of Materials {por f5) l
‘Stone (tons) - 1.89 4.94 . 236 !
|

Filter (sq ft) 13 -7 1 22

should be abcc'omplished when needed. The list of materials i_
and general . costs mformatlon is gwen in the following | 1
tabulation. _ ; : A i

.GABION’

© A geion 55 Steel wirs mes oasket available commercially.
Frevetments can be comstrucied-trom stone filled gabions by |
grouss of  individusis without - special
eguipment. Gabion structures can be built to any height
required. A step design. is suggesied to reduce wave runup. |
The manufacturer’s instructions should be followed closely.
" The structure should rest on an 18" thick gabion mattress |
to protect against scour. This type of construc:tmn is
applicabie 1o all shore-protection problems. '

Notes: 1} Gabions can be filled with any stone material |
larger than the mesh. 2) Gabion structures maintain their |
strength aven if the foundation settles somewhat. 3} You
should stagger the joints between baskets the same way you -
stagger the joints Detween courses in a brick wall toc make a
stronger structure. 4) You would be wise to anchor the |
seaward end of the mattress with large stone or anchor
scraws. B) Your mattress should extend out as far from the
toe as one and one-half times the design depth.

Maintenance -

The life of gabion protection dzpends on the durability of
the wire. Replace broken wires with galvanized or plastic

l

el
construction \l .

i

I

|

. GABION REVETMENT
STONE FILLED
GABIONS 373 I i

i : .
/ STONE.TOE PROTECTION

DESIGN HIGH WATER

WOVEN
PLASTIC
FILTER CLOTH

MATTRESS ™
2

Design depth of water 50’ offshore (f1.)

Description . - 3-4 5-6 7-8
Dimensions . A
Height {ft.) 5 ? 2
Apron (ength (f1.} 2 5 7

Fitter marerial
Materials (per ft.}

Gabions (#} 1 3 4

Gabions—Stane filled tvit3) 6.2 0.7 - 08 .

Wowen Cloth

Gabion type mattress {vd~} 0.2 0.4° 0.7

coated wire. The baskets cccasionally are moved during :
severe storms, but can often be replaced after the starm. -
Such movement. indicates foundation failure or scour at the .
toe. Repair all storm damage as quickly as possible.



GROUT FILLED!

Large grout filled nylon bags {20’ x 5" x 1.6”) may be used;
to protect eroding shorelines. This type of structure is’

adaptable to all types of slopes. Bags should be placed: .

parallel. to the shore with reinforcing bars installed both

vertically and horizontally as shown in the section below.

This type of structure may be applicable where access is
limited and rock is not readily available. No special material

is needed other than the bags and construction is not.
complicated. A grout pump is required to fill the bags.
Prices in the table below were computed with the'
assumption that ready-mix grout will be used but a’

" concrete mixer could be substituted at the site.
Maintenance Requirements
Remedial work on this type of structure is not easﬂy

accompiished. Special attention should be given to toe'
protection. Uneven settlement or undermining might cause

fracture or collapse. If excessive scour causes. toe stone to |

P

|
{
{
i
i
|

EXISTING BLUFF
‘ GROUT FILLED BAGS - R
GROUT REINFORCING BARS 3 :
FILLED: '
BAGS
I LM .
WOVEN .
PLASTIC WOVEN PLASTIC !
FILTER ', FILTER CLOTH i :
CLOTH ’ © T e pILE WALL DR |
P : : " ;
{
Design depth of water 50° offshore (ft )
. Description BEEEE 5 —6 7—8 i
Dimensions p
Height of Structure (ft) 6.4 ! 8.0 11.2 i
(Bags) (8 . (8 ®. b
_List of Matarials {per fr) | _ c C ;
Grout {Yds. 3) 1.5 1.8 24 H
Reinforcing bars {ibs. ) 10 12 16 |
Filter Cloth {Sq. Ft.) | 18 21 26 i

structure is readily adaptable to add-on construction. |
" Additional structure henght can be easily accompllshed |f‘

settia, more - material shouid be added. This type of 1‘ necessary. ‘ _ l
SEAWALLS ‘
WOOD SHETT AL |
. GRANULAR o
l imber walls ara constructed of plank sheeting with round. 3" WALER \
piies. They consist of two rows e}f 3-inch plank sheeting and ‘i SOLT ALTERNATE PILES, EA. PLANK
2 row of found piling with heavy horizontal walls between | DESIGN HIGH WATER | [
i )
the planis and the ciling. They must be tied back to anchor | A A e A AT
. mmpras cause oF ‘; ,
» mest _._Mu -u...}., o failure of sea- walls is ! PLANK DEAD MAN stont !
mdcrm,n...g of matsriai srom e oomom of the toe of the | WGOVEN PLASTIC : QPE 1:20 ,
R e vt Lo -
structure, resulting in inececuate penetration of piling. The | §7'E7ERS, S /1 WOOD SHEET PILE
’ . b ' TOE PROTECTION {6
pressura of the soil and water on the back side can then tip ! CARRYPLANK 0o ON &™) o1 g
o . .. : ' X . v
the structure. The tie-backs provide additionat strength to ! ELOW SHORELINE |1 CF PROTECTION SRR |
resist this Torge. Timber bulkheads also require positive toe | H PILING
. I i
protaction. . "
. i o
. S R e
The piii'm and sheeting are driven with the aid of a.jet from ©  {} 5 (";‘Da”wmn £ % ‘r\ '
a smail pump. The use of this design is controlled by ' b TR /,3:"— i :
hoc s o . ! : /
sub-surface Toundation conditions. Itis sunta.bI:.e forsandor : ¥ SO TR PILE AT HEAD - | I
sand and gravel shores where the sand deposit is 12-15 feet | (I . -
R L vay ) \ ’ DETAWL OF HEAD .
below the bottom. Wooden structures must be. securely | 4 e
fastened tocether with bolts ’ 470 ) ’
] Design depth of water b0’ offshore (it.)]
Description 3-4 5~-6 7—-8
Dimaensions
Haeight {ft) 5 8 10
Diameter of Piles fin) 8 ‘8 10
File length {ft) 13 .20 1 25
Wall plank thicknass{in} 3 3 : 3
Toe protection wt (ibs) 70 B L (' R - 200
List of Matarialks (per f1)
Piling 53 - 80 2.3
Water 1 1 T
“Wall Plank {s.f.} [ 9 - 11
Fiiter Blanket {s.f.} ] . 12 16 1
Toe Stone (e.y.} 33 .7 85 |
Fitd Material lc.y.) 9 2.0 3.0 {




"STEEL SHEET PILE

A steel bulkhead serves to armor the bank. The fact must

. be designed to absorb all wave energy. Severe scour occurs
‘at. the bulkhead line. The sheeting depends upon
penetration and tie backs for its stability. The structural
design of sheet piling is highly specialized and not subject

. to standa}rd plans. For this reason the service of a qualified

engineer is essential. 'Key design ' considerations are
foundation conditions, penetration of the piling, height and
alignment; and scour protection. Sufficient access must be
_available for pile driving equipment.

Piles should be carefully located as shown on the drawings
"and driven in a plumb position, each pile interlocked with
_adjoining piles for its entire length, so as to form a
-continuous diaphragm, throughout the length of each run of
"wall. The contractor should drive all piles as true to lines as
.Practicable and should provide suitable temporary"wall_s or
i guide structures to insure that the piles are driven in correct

ESTABLISH
" VEGETATION

EXISTING S

LOPE

CABLE

TIEBALK /

' WOVEN PLASTIC FILTER CLOT

STEEL PILING
N\

W
STEEL PILING |,
";h DESIGN HICH WATER
A

FiLTER MATERIAL REQURED

FOZ TIMBER OR

STCwNE TOE

PFC‘TECTAON 5.
(2]
| R

ELCK RLED WITR SAND

STEEL PILES q

the slabs to serve both as a structural tie and to improve the
finished appearance. Tie-backs are usually needed to
prevent the wall from tipping seaward. Also, adequate

. penetration of the piles or slabs into the sea bottom is

necessary to prevent the toe from sliding seaward. If wave
action occurs against the vertical face, scour erosion at the
toe of the wall may be expected. The wave energy breaking
}against the vertical face is deflected both upward and
-downward. The downward component -of the deflected
i wave scours the sea bottom at the toe of the wall. Hardened
'toe protection may be required to prevent toe failure.

6

{Tie'Back Distance O

{Precast Concrete Slab Seawal:

i B OB RS

T

1Precast
:Concrete
iSlabs

-— Toe Stone

alignment. ‘ 5
. Design gepth of weater 50 offshore (1t}
Dascription 3—<& s -~ 8 7 -8
Dimensions
Haight {h) s k-3 0
Piling langth 13 20 2=
Tos protaction 2X 2 & x4 SxE
apron length
List of Mawrials (per ft.)
Steel Piling {s.f.} 13 2e s
Waler {f1) - 1 1 %
Fill material (yds) - e 20 3.(2
! Toe Protection {yds} . s BG =
I |
- TPRECAST CONCRETE SLAB : /G‘ro’ﬁr’id Tine » Piave Concrete C2p |
Hardened shore protection with a vertical seaward face may e k T S
be installed in a relatively short time by using precase 1Tie Back Rod '~ S bl
concrete slabs jetted into place or Qriven with a vibratory or Coriciéte " Fitrer : 5
timpact hammer. A concrete cap is usually cast on top of Anchar ™. 1Clotn i
14

~ Design depth of water at senwall
For protected waters only (for exposed
locations.consuit professional design engmeers )
Description 110 1.5 3 4
Dirnensions 4.5'to 5.5" 6.5" 7 t0 8
Height, h
Slab piling length - 10’ to 12’ 14’ 16’10 18" ~
Slab thickness t 5 7' 8"
Cap size : 10" x 16" 12 x 87 16 x 207
*Tie back rod dlameter 1 1-1/8" 1—1‘/4“
Tie back distance D 12' t0.14’ 16" 20
Distance between anchor rods 10! 127 12’
Anchor block size 12'"'x18'"'x3'8""| 12"'x18"'x5. 12"%x24"" x5’

*Tie back rods should be heavily coated or wrapped to resist erosion.




BEACH ACCRETION DEVICES.
OFFSHORE BREAKWATERS!

Offshare breakwaters are a method of shore protection for

flat or moderate offshore slopes. The design wave is based

on water depth 50 feet seaward of the structure.

Offshore breakwaters can be constructed of any material
capable of withstanding the wave energies impinging on
them, including stone, gabions, steel, wood, and concrete
shapes. A toe protection blanket is essential. Offshore

- breakwaters may be low structures to allow passage of wave

energy or they can be high structures to completely block
waves. They should be built in shallow water nearshore for
reasons of economy. They can be continuous for long
distances or segmented with passages between them to
allow exchange of water.

Caution. Offshore breakwaters interfere with shore
processes; their use demands extreme’ caution to preciude
major downdrift erosion. Consider then only in areas of
substantial sand movement. Make them low so they will be

overtopped by waves during storms. Offshore breakwaters

are difficult and expensive to maintain.

OFFSHORE BREAKWATER
I xy
GABION ™
Lt Y %

21 x 3
GABIONS

LAKESIDE ———o~

N NS
QRIGINAL STONE TOE PROTECTION N '
80TTAM BLANKET (ALTERNATIVE—  WOVEN PLASTIC
7 GABION TYPE MATTRESS) FILTER CLOTH

i

DESIGN !_}'

Hng \I“ATEH

Dimensions
Haight {ft.)
Apron langth {ft.)

List of Materials R
Gabions—Stone filled {yd3)
Stone toe protection {yd>)

3-~-4
1.5
10.0

0.7
0.6

5-6 .7-8
20
100 Not
Recom-
0.7 mended
0.6

IMPERMEABLE GROINS!

Protection of the shoreline by groins assumes sand is
available and moving along the shoreline. Groins can have
hthe undesirable effect of damaging downdrift shores. The
layout of groins is very important. Groins shouid be kept
low. only one foot .above the expected high water, and
shore, términating at the 3 foot depth. Groins must be
protected from flanking by tying them well into tha bank.
The maximum length of groins should not exceed 100 feet.
If possible groins should be artifically nourished by placing
sand on the updrift side of each groin.

Caution. Groins are -shore protection structures that
interefere with shore processes and entrap beach materials.
Their use demands extreme caution to preclude major
downdrift erosion. Consider them “only in areas of
substantial sand movement. Make them.low so they will be
overtopped by waves during storms. Groins should be
constructed in stages, starting at the extreme downdrift end
of the area to be protected. Study the effects of the single

- groin carefully before completing the layout of the groin

field. : :

1

g ESTABLISH
VEGETATION
EXISTING SLOPE

TIE TQ BLUFF
L

STEEL CAP
A

- IMPERMEABLE GRCINS

RIPRAP ALONG
FACE O\F GROIN

DESIGN
HIGH \$VATER

GRCIN =

Design denth of water 50° ofishora (ft.)

Dimensions
Stael Piling {length}ife.]
Steel Piling (watted length)(f1.}
Depth {ft.}
Groin Spacing {ft.}
List of Matarials (par groin)
Sheet Piling (tons)
Timbar Waisrs {tons)
Stone Filter Blankst (tons)
Stone Rip rap (tons)

3-4
115
100

15
200

27
3
2
140

. 5-6 7-8
65
50 Not
15 Recom-
100 - mended
16
2
90
140




“CONSTRUCTION ALTERNATIVES REVETMENTS

'GABION REVETMENT

- ADVANTAGES

" No special construction equnpment requlred rated best
do-it-yourself type of protection. Flexible, easily repaired

~ after storm damage. Low flrst cost, if do- lt-yourself project.
DISADVANTAGES

‘ Subject to rusting and deterioration untess wire baskets are
plastic ‘coated. Limits use and access to beach. Moderate

; maintenance costs. Reduces productivity of intertidal area.

g
& )
\‘\\. § __—- VEGETATION

BACKFILL . -
HIGH WATER
2

Gason /. ;
WOVEN

MATTRESS  piacohe/
FILTER CLOTH

g

GABION REVETMENT

STONE FILLED

GABIONS
TYPICAL STONE
TOE PROTECTION

:'STON'E REVETMENT
{ ADVANTAGES

‘Most effect structure for absorbmg wave energy Flexible —
not weakened by slight movements. Natural rough surface
reduces wave runup. Lends itself to stage construction.
i Easily . repaired — low maintenance cost. The preferred
. method of protectlon when rock is readily available at a
low cost.

' DISADVANTAG ES-

Heavy equtpment requwed for construcnon lens use and
‘access to beach. Reduces productivity of the intertidal area.
Moderately, high first cost. Difficult to construct where
"access is limited. :

!

|10

STONE REVETMENT

VEGETATION
L _EXISTING SLOPE

TYPCAL TCE
PROTICTION

HIGH WATER

FILTER
MATERIAL

WOVEN PLASTIC
FILTER CLOTH

Q 'STONE/MARSH b\/'E‘GET.AfION‘
| ADVANTAGES
Same as stone revetment Prowdes productlve hab|tat in

l
1
{
H
i
!
!

intertidal area. Preferred method of protection in low
energy zones. 7 ‘
; DISADVANTAGES

}' Vegetation must be planted on 3:1 slope or flatter '
{. Combination can only be used in Iow energy zone.

.Plant banks wnth - 3
builrish, saltmarsh Qrass e 2

or other species

:Cross Section of River
jor Tidelands and Shore

i Elevation of;_L_J_bl_—a'rjd‘_‘

S'ONE/ MARS‘-'

'Mé?via

< LD )

~, w—%_StE?‘oé revetment

i River Channei

17"
'GROUT FILLED REVETMENT
- GROUT FILLED LARGE NYLON BAGS
' ADVANTAGES :
I EXISTING BLUFF
i Moderate first cost. Adaptable 1o stage construct:on
- :GROUT FILLED BAGS
DlSADVANTAGES o
f - -- - REINFORCING BARS
. _More subject to catastroph:c failure if the toe is A STONE
- undermined. Reduces productivity of the intertidal area: TOE PROTECTION
. A HIGH WATER
WOVEN LAKE BED
PLASTIC g
FILTER WOVEN PLASTIC
CLOTH " F\LTER CLOTH
: w——— PLE WALL
72 ‘




|BEACH ACCRETION DEVICES
;OF FSHORE BREAKWATERS

OF FSHORE BREAKWATER

Q  ADVANTAGES - . 8 ' ’ , ' LaxesiDE
- Resultl.ng beach ) protects upland areas and provides SABION o e WATER LEVEL
recreational benefit. . ) A A AP e
’Moderare first cost and low mamtenance cost. . . 1 e A
 DISADVANTAGES . -
"Extremely complex coastal engmeermg desxgn problem 5 TS
Qualified coastal engineering services are essential. Groins \omeu.m - woven /
P ; . , BOTTOM poren \<-one 0 PROTECTION
. rarely function structly as intended. Areas downdrift will FILTER ELANKET. (ALTERNATIVE—
B CLOTH GABION TYPE MATTRESS!
1prcpbabiy experience erosion. Unsuitable in areas of low §13
i littoral drift. {Sand movevment) Subiject to flanking, must be
;securely tied into bluff.
(MPERMEABLE GROINS
) - - R P VEGETATION IMPERMEABLE GROINS
i ADVANTAGES EXISTING S10PE

Beneficial effect can extend over a considerable length of
shoreline. Maintains or enhances recreational value of a
beach. The structure is not subject to flanking — it can be
1 built in separate reaches. Gabions can be constructed on
shore and transported to site by ordinary earth moving
|equipment. Tends to build a-natural beach between the
breakwater and the shore
§ DISADVANTAGES
"May modify "beachline and cause erosion in downdraft 74
| areas. Structure is subject to foundation and scout failures,
floating plant and heavy equipment may be reguired for
Q construction, Gabions may be damaged hy Tigzting ice ar

: ; Iogs Extremely difficult to repair. .

Ri® BAD ALONG
END OF GROIN

TIE INTO BANK
e

|SEAWALLS

HEAVY DUTY TIMBER CRIB {ROCK FILLED) HEAVY DUTY TIMBER Anitwift
- " MIN. 6756 . . . it FleL
JffETAYION v ‘ TIMBER; . N . Q VEGETATION E:OE:J;O{S_.;H
3 DU T G @ 3.0 C.C.
<% STONE~ - 2 y-""s ‘ $hone ~
- FLL ? ] - HIGH WATER

PLACFE WOVEN
PLASTIC FILTER TIMBER SHEET PiLE
‘CLOTH ON SIDE OF ] CUT OFF waLL

CRiB AND UP SLOPE
OF EXISTING BANK

‘CONTINUE ROCK Filt. UNDER
CRIB FOR FOUNDATION

Py
Moogg
5 CLOTH : : 16 cLoTH 4 e

‘ADVANTAGES
Lends itseif to protectmg short reaches Can be constructed
{of materials that are readily available. Structure is easily

l
i
{
? repa:red

DISADVANTAGES _
1 Structural integrity depends upon adequate toe p'otecuon
_ . fVertlcaI walls induce severe scour at their base. Limits use
' . . i ' ‘and access to beach, Reduces producitivity of the intertidal
: " area.

[4
N



STEEL OR TIMBER BUL-KH_ME'ADS

.ADVANTAGES
-VProvsdes substantial protecuon Maintains shoreline in fixed

_position. Low maintenance cost. Materials are readily
-available. .
-,DISADVANTAGES

tructural integrity depends upon adequate toe protectuon
“Vertical walls induce severe scour at their base. High first
cost. Pile driving requires special skill
_‘construction equipment. Complex = engineering deisgn
»problem Limits access and use of beach. Reduces
productmty of the mtertadal area.

and heavy

BULKHEADS (STEEL OR TIMBER

. «9 VEL:ETA1ION
EXISTING SLOPE

FILTER MATERIAL REQUIRED
FOA TIMBER OR STEEL PILES
BACHFILLED WiTH SAND

. GRANULAR LT
[ - . =|LL
WiGH WATER

WOVEN PLAST V \
FILTER CLOTR STONE TOE
PROTECTION

17

\FLOATING TIRE BREAKWATER

. ADVANTAGES

iVery low constructqon cost easy to build. May be used
. {where surface-to-bottom breakwaters are not feasible.
‘Snmple mooring arrangement, easy maintenance. Provide
. wave suppression without impeding todal and current flow.

i Minimum safety hazard to colliding boats. Provude floating
habltat for fish.

: DISADVANTAGES

" INo tong term performance data available. Short lifespan.

" Effective only for small waves Low profile above water.

[Floating Tire Breakwater

sd"ve l"uf-\"'u'-\

lpreparato'v ’Q a’mﬂnmen O other Dundles

_ 'HOUS'/NG RELOCA TION

Relocation is  an alternatuve that can not be
- overemphasized. Erosion is a natural geologic process that is
| extremely difficult to stop. The alternatives to build shore
| protection or to relocate must be weighed against the
iconsequence of failure. Depending on the type of structure
{ you might consider, it may cost the same to relocate as it
would to build shore protection. Should a protective
i structure fail, then your investment in the structure is lost
and your home or cottage is still in danger.

ADVANTAGES

flt is permanent, in the long run it is the best method of

‘, protection. Adaptable to short reaches of shoreline. Can be
- accomplished by the individual through contract with a
house mover.

i DISADVANTAGES

Special skills and -equipment required. ‘Area must be
. available for reiocation of the house. Does not stop erosion.

14

RELOTATION

100 Mitvaneinn
\

NEWFCUNDATION gLy FOUNDATION

HIGH BLUFFS




~CONSTRUCTION AND *

"MAINTENANCE GUIDELINES.

v . RULE 1
PROVIDE ADEQUATE PROTECTION -
FOR THE TOE OF THE STRUCTUE
SO THAT IT WILL NOT BE UNDERMINED.

EXISTING SLOPE

HIGH WATER
T e N
i

| CHECK FORSIGNS OF FAILURE -

failure®’, or erosion under the lowest part of the structure.
Failure of the bulkhead can be prevented with adequate toe
protection. Toe protection must be substantial enough to
| prevent the original ground under it from washing through
i the toe protection blanket, and extend far enough seaward
i of the structure to prevent underminind. Check for signs of
! fajlure such.as movement of the wall, erosion behind or at
! the toe, or at the end of the structure.

EEDSICN OF
CEISINAL GROUND
LINE .

OF SmEET
7 PILING

SCOUR

‘ MAINTENANCE OR REPAIR PROCEDURE

Re-establish support by underpinning, tie backs, systems of
anchor piling, walers and tie rods. Place {arger stone or
rock-filled mattress at toe or structure to prevent scour.
Backfill where necessary. . : o

: . " RULE2 :
SECURE BOTH ENDS OF THE SHORE -
PROTECTION WORKS AGAINST FLANKING.

g

; CHECK FOR SIGNS OF FAILURE '

Erosion will continue adjacent to your works. If an existing
© structure has been flanked, such as the one shown below,

Most failures of shore protection works result from “toe

i

tying your works directly into the bluff. Check for signs of
failure such as movement of the ends and erosion at the end
of the structure. The illustration below shows the result of
not constructing wingwalls and tying the ends of the

. structure into the bluff.

FAILURE-OF
SHEET PILNG

MAINTENANCE OR REPAIR PROCEDURE

" Place additional material at the ends and tie siructure

directly back into the biuff.

\

RULE 3
CHECK FOUNDATION CONDITIONS.

CONTINUE ROCK FILL LnDER 7
CRIB FOR FOUNDATION

CHECK FOR SIGNS OF FAILURE

Soft foundation material may result in excessive settiement
of the structure. Soft underiayers may allow ali or part of
_structure to slide. Check for setilement, and excessive
‘ displacement. Hydrostatic pressure due to groundwater
. seepage -may .cause movement of some types of

{ impermeable walls.

LAKEWARD
DISPLACEMENTI -«

FAILURE RESULTED
FROM A SOFT
FOUNCATION MATERIAL

RESULT OF
EXCESSIVE
_ SETTLEMENT

MAINTENANCE OR REPAIR PROCEDURE

Re-establish support hy  construction underbinning,

- foundation protection and backfilling. 1f the structure was

I correct it by placing additional material at the ends and ... ,','impermeable such as a steel wall add or reopen weep holes.

15



_ - - RULE4 :
USE MATERIAL THAT IS HEAVY AND DENSE
ENOUGH THAT WAVES WILL NOT MOVE
INDIVIDUAL PIECES OF THE PROTECTION

LARSGE STONE

WOVEN PLASTIC
FILTER CLDTH

CHECK FOR SIGNS OF FAILURE.

{A cause of common failure is to use undersized material;
‘waves have tremendous power and can move a lot of
Imaterial in a short time. Small stones or pieces of concrete,
will be moved around and carried away by small waves.
Larger waves will do it even faster. The bank revetment
below was constructed.of undersized stone that was carried

down the slope by large waves. Excessive settlement,

~ }at the end of the structure can result due to the use of small
_istone layers. Filter material may be required between
underlying ground and the protective material. |

*NEW GROUND LINE

, '{MAN\ITENANCE' ‘OR REPAIR PROCEDURE -
_ iPlace additional stone at toe, restore to original elevation,
‘ isection, and thickness, reduce excessive void ratio, back fill
ibehind structure, extensive upgrading in -size of material
fmay be required. , _ : :

i BUILD REVETMENT HIGH ENOUGH THAT WAVES
"' CANNOT OVERTOP IT (SPRAY OVERTOPPING {S

- ALL RIGHT, BUT NOT WAVES).

* STONE FILLED GABI{ONS

HIGH WATER

. CHECK FOR SIGNS OF FAILURE

Man\/ failures have happened because the structure was not

“built high enough and erosion could then continue behind

- lincrease in voids, loss of filter material, erosion behind, or

“the structure as if were not there. Check for broken wire,
excessive movement, and. erosion behind or at ends of
structure. ’

: MAINTENANCE OR REPAIR PROCEDURE

Restore to H'igher elevatiqn, back fill behind structure, add
: ﬁ!tgr cloth, and splash apron. ’ )

v RULE® .
MAKE SURE THAT VOIDS EETWEEN INDIVIDUAL
PIECES OF PROTECTION MATERIAL ARE
" SMALL ENOUGH THAT UNDERLYING MATERIAL
‘ IS NOT WASHED OUT BY WAVES ’

A AR R

b P RSTRRIAT £

CHECK FOR SIGNS OF FAILURE

‘A filter material such as woven plastic filter cloth must be
i placed on a highly erodible embankment to prevent the fine
gmaterial from washing through the voids in the siructure.
EThe protection ‘material must be thick enough to make g
long passage for dissipation of wave energy pricr 10
;reaching the underlying materizals. In the case below woven
gplastic filter cloth was not included. As a resuft fine biuft

Imaterial was washed out by waves.

FAILURE RESULTED
FROMANADEQUA
FILTER UNDERLYING
ARMOR STONE

ORIGINEL DESIGN

. SECTION
by / L

5RGinAL GROUND LINE

. MAINTENANCE OR REPAIR PROCEDURE

Rebuild to original elevation, use at least two layers of
stone, use a stone filter or woven plastic filter cloth, fill
behind structure.



IMPROPER SOLUTIONS

Each ©of these impreper solutions violates two or more . o T o
"covnstmction guidelines. Can.'vou teli which construction
-guideftnes each of these examples violates and how the '

structesres will  fail? Answers are provided under each -
illustration. ‘ ’ '

£ DEBRIS.

A‘: SLOPING CONCRETE BULKHEAD

SINGLE STONE
LAYER REV ETMENT

o i
P ey ST

. . “l!:-"l ‘
27

VICLATES RULES 1,2, 4,5,and 6

VIOLATES RULES 1, 2, and 5



© feet wide, nermally

‘-_'_Bff'fo"a‘i Mooring Structures

'BUOYS

" The general public is authorized to instaﬂ mooring buoys

for private use in ‘tidal waters within the geographical
“boundaries of the Seattle District, Corps of Engineers by a

. igeneral permit {No. 071-OYB—1-003686). The installation

-of buoys is subject to conditions contamed in the permxt
inctuding:

A buoy cannot interfere with navigation or orderly harvest

- of commercial food fish or shelifish resources.
A buoy cannot restrict the movement of vessels using

;exustmg facilities or engaged in commercial fishing at key
net ‘hshmg Jocauons.

E;Work in nevigable waters should minimize water quality

'MOORING BUOYS-IN TIDAL WATERS

le . 100 f1. or less
" Mooring Buay

= MHHW
\ MULW
0.0 ft

‘Greater than 10 f1.
‘ v » — 'Anchor

DEPTH GREATER XK . ne :

“THAN 1] FEET BELOW MLLW ST PTo £

I . . Distance not specifiec

iMooring Bucy
onng, ‘*

'DEPTH LESS THAN °
10 FEET BELOW MLLW.

: Stip Dimensions

‘The mest common slip arrangement is a series of piers or
" ‘headwalks extending. perpendicular to the bulkhead to a

-pierhead line, with finger piers extending at right angles
‘from the headwalk on -either side. For power craft, widths
of fairways between finger ends are usually 1.75 to 2 times
the length of the longest slips served, while for sailboats
with width is 2 to 2.5 times the slip length. A graph from

..the National Association of Engine and Boat Manufacturers

. current catalog data shows average beam width and
 maximum depths of keels for various lengths of craft. The
- graph also shows suggested average widths for right-angle
“slips where the actual dimensions of craft 10 be berthed are
not known. Where basin configuration or curtailment of
. water space diciates a need for skewed slips, the slip spacing
must be calculated, aliowing about 1.5 feet of clearance on
each side between hull and finger for boats up to 35 feet in
dength and 2 feet of ciearance for lenger craft. With the
increase of houseboats and multihulled craft, it may be
advisable to' provide a number of -extra-wide slips,
depending on past-experience record and projecied needs of

- the areza..

Wid'ths_ ©of headwalks and finger piers vary from one region
10 another. The average headwalk width is about 8 feet,
with a range of about 5 to 16 feet. The wider headwalks
~ysually ‘have some width for bearing-pile risers,
boxes, firefighting eguipment, and utility lines. The
narrower piers often have all obstructions moved to knees
at the junctions of finger piers. Extra-wide headwalks are
usually in fixed-pier installations because of the higher cost
of floating constructien. Long, fixed headwatks can also

- serve as roadways for service vehicles.

Boarding ifingers for single-boat slips are usually about 3
the minimum allowed for floating

{ocker

27 o — e Decth {Seilboats)
;*Does not inciuoe width-of Fingers
. 45 Y T T b} - 1] T ¥ i
i Note: Put el Crafi Longer trian 60 feet
a0 tin 1 Single-Boat Sllps .

Draft of Width'in Foot

~ ;degradation and any other adverse impact of the.work on 26 : . - :
I fish, wiidlife and .natural environmental values.
. ) NOTE:
" IMLLW — Mean L R
Anchor Jines shall be we:ghted or made with non.loatmg METHW = Moam Fionar Fioh Water
matenad ' : .
IMARINAS

Poawer Soats

4+ - ——Sailooats

S PREE S 5 oL 6
1] L L
0 i | 1 1 1 ] | 1
20 '30 ‘40 50 60 '70 '80 ,90 ‘100 {110 ‘120

~Overali Length in Feet
DIMENSIONAL CRITERIA FOR BERTHED CRAFT

construction because of the instability of narrower floats.
For this reason, floating fingers longer than 35 feet are
usually 4 feet wide.

" finger width of 4 feet is common-for all slip lengths. A
compromise system of alternating fuli width and narrow
fingers {about 12 inches) is used in some areas.

In doublt-boat slip construction, a.



FIXED-PIER STRUCTUBES

Structural design critéria for fixed-timber headwalks and
fingers are presented in source No.W9 All timber used for
construction should be. treated to avoid damage by dry rot
~ .and living organisms. This source  and the American
" Society of Civil Engineers (1969) present data on timber
ireatment. The American Wood Preserver's Association

(1971), Standard C-1, describes the treatment processas,
. materials used, and resuits of preservative treatment for
wood praoducts by various preservatives applied by the

pressure process. AWPA Standard C-18 extends the

coverage of Standard C-1° to include the specific
' requirements for pressure-treated piles and timbers used in
“marine construction. These standards are updated
. perioidically to include the latest techniques and materials;
_hence, only the current editions should be used. Because of
' possible failure due to undetected weakness in the wood, all
deck planking should of nominal 2-inch thickness and not
‘less than 6 inches in width. Galvanized nails and hardware
should be wused. Deck nailing should .peneirate the
“supporting timbers at least 3 inches so the nails will not pull

‘up under repeated flexure caused by passing traffic.

_Creosoted piles that project above deck {evel should be
- protected with batterns or some protective sheathing.

Metal framework berthing structures are generally too
icostly to  fabricate commerciaily available basic
‘components but several systems have been developed that

luse factory-buiit components for easy field instelletion.

“Most are of tubular and pressed-stee! construction with
lelther stamped metal or timber plank decks. Bottom
lconditions in the berthing basin must be checked to
idetermine if the anticipated loading will cause settlement or

{if the depths in the basin are too great for the system. Most -

;prefabricated systems are for small individual docks along a
lakefmnt or riverfront and are not normally suitable for
Iarge mstallatsons

éin areas where timber is scarce or costly, reinforced
‘concrete construction is frequently used for fixed-level

LT ST

J ,
v 11‘ ;
| . i

' .
"Drilted Hole

;'Monolithically
;Cas*v:¥ o

‘.Grour-Pédé ‘Dowel Rod

SECTION A.A
Main Pier

=~ PROPOSED USE OF PRESTRESSED DECK SLAES
{FOR FIXED PtER CONSTRUCTION

Finger Pier-

LAl

and

il .28
- '1 berthing systems. The structural design criteriz are similar
ito timber construction except that comnections

[fastening devices are diffe
isupported is grezier. Hows
sometimes -used in sTmgsn
load (see Figure'28).

enough

,..

concrete in a saltwater envirenmenst should have 3
of concrete covering all stee! re:mnf
cover may.be infufficient i re
.éaﬁd vibrating the concrete. With & properiy designed
.and careful placement, & gooc dense concrete can
‘obtained to outlast almost any type of construction.

t and the dead lead o be

ireinforcing steel is not prowdea, crackin‘g and spal}mg from .

rust swells may result. As for bulkhead construction, aii

inchres -

forcement. This amount of

s pot-exercised in piacing

mix
be

. Floating Pier Structures

Whereiwater levels do not fluctuate more than 2 feet, the
-, berthing docks -and slips ‘are almost universally of fixed
" construction. If the normal range is between 2 and 5 feet,
the use of a floating system is optional. Where water levels
fluctuate more than 5 feet, a floating system is-mandatory.
" The cost of a floating system is usuatly greater than a fixed
_system, but the difficulty in keeping boats properly tied
-and the inconvenience of boarding or leaving boats during
extreme low water often justify the choice of a floating
system.
A successful floating dock system has the best possible
. combination of flotation units and structural system.
Numerous floats have been used, and most are described in

“Source No. W2, and American Society of Civil Engineers .

° {1969). The most successful are the foams such as extruded
.polystyrene {Styrofoam}, expanded-pellet polystyrene, and
;foamed polyurethane. Although foam floats have been used

jextensively without any surface protection, they attract’

‘marine growth and living
‘protection is applied to all
'seawater. This protection may be a spray coat
ipolyvinyl-acetate emulsion or
{fiberglass and resin application,
‘concrete encasement of the foam.

a plaster coating,

dense polyurethane,

organism. Some .external
foam fioats, especialiy in

of
a
or

‘ Polyurethane foam is more costly than polystyrene foam,

but is sometimes preferré__g because it cal

easily be

" “foamed’’ into a mald without expensive processing. Also,

it is naturally ‘hydrocarbon-resistant.

Two types are

available, ‘but only one is nonabsorbent — the monocellular
variety, which should always be specified. Like polystyrene,

it should have protective covering for marina use.

Care must be used in selecting coatings to
bond well

‘emulsion

“be -used with polystyrene, but will
polyurethane. Polyvinyl-acetate

ensure
compatibility with the base foam. Polyester resins cannot
with
and . ‘dense

potyurethane may be applied directly to polystyrene foam

19

which ma‘kes a_lfairly tough _coating. Epoxy glues should be -



‘Concrete Poured Directly on Foam After
Reinforcing and Stringers are in Place

: R - .Expanded Polystyrene Foam \’Vifh
! : . ‘Malded Depressions for R.C, Cross

i C . . -  .Beams
J : - S
. ‘Tie Rods ';i‘hru Cross Beams Timber' Sid S
; = \Timber Side Stringers
; e T PR vy | =¥ . T
i B U2 A T A\ B
2 L ) /‘\\
\ \;Polyviﬁ‘yl Acetate Emulsion Costings -
\t , - - . )
| !LONGITUDINAL SECTION - | TRANSVERSE SECTION
T¥eeo . .29. {FOAM FLOAT WITH CONCRETE DECK

iused to bond - separate boards of “polystyrene foam;

" ‘epoxy-bonded protective coatings may be used with either
i foam. If the additional protection of a fiberglass and resin
application is desired over polystyrene, an epoxy coating”
compatible with the resin must be first applied. . :

Most of the hollow shell floats arynow being rapiaced with
L foam-filled shells. Few shell-type floats are ' being
manufactured without a foam core or some kind. Problems
twith leakage, internal condensation of moisture, and
‘“vandalism (mainly builet punctures) are the reasons for this
change. Fiberglass shells are still the most common of the
thin shell types, but foam fillers are often provided.
Tubular metal floats for freshwater use are now nearly all
foam-filled. They are particularly serviceable in areas where
ice formation ana heavy fioating debris aryproblems.
wionolithic concrete shell-and-deck units and now almost
universally cast around foam cores.

One type of floating constructiothat appears very promising
is the fiberglas or plastic-coated shell with a molded foam
‘core over which a reinforced concrete deck is poured
. {{Figure 29). The edge beam and the crossbeam and tie rod
‘system in this. construction make the units exceptionally
‘strong, if the. concrete s -properly mixed and placed.
i/Although topheavy, there is no danger for a headwalk with
finger piers of this .construction to turn over. The extra
;weight and stiffness of the concrete deck add an element of
linertia under pedestrian traffic that makes it approximately
iequal to the monolithic' concrete shell-and-deck float in
}stabi}ity. However, the extra weight of concrete or:
- part-concrete floating units places a severe stress on the unit
;connecting  stringers and on the finger headwalk

20
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| connections under moderate wave ot surge conditions. For
'this reason, heavy- floating svsiems should be insialled only
iin well protected basins. -
%Lightweight floating docks iend to be "bou‘ncy" and, for
!this reason are often rejected in Tavor of the Higavier types.
iOne thin shelled finz leaves a pocket of
{unfilled space below the Torm oo ar munciimg. these
1;p:)c:ke‘cs fill with water thre: mall -hotes punched in e
ipottom of the shells. Ths pped water moves with. the
‘fioat, adding measurably 10 its inertia without ncreasing
ing ftoam. The result is less
_ibounciness with no inc the deadweight of the
floating components before iaunching. ' .

130 |WATER-BALLASTED FLOATING DOCK

I Poiystyrene Core |Epoxy Glue Entire

‘Tie Rod /Surface Tonztact

," " Exterior Plywood

i Lag Serews
i(Typical)-

; Y"umr_mmnm AU R
N‘ T N \

‘Polystyrene Flotation

Linear Polyethylene ~

‘Water Ballast Water Ballast




Glossary of Terms Relating to Shoreline Structures

NOTE: Each deflnltlon has been referenced to the source in the ;
Blbllography. .

Backshore'- The part of the shore covered by water durlnq exceptlonal
storms only; the zone of the shore lying between the foreshore =
-and coastline and acted upon by waves only durlng severe storms.
(W 3)

ackwash - The seaward return of the water followrng the uprush of
- the waves. {(W=-3)-

‘Bank - . The continuous marginfalong a river or stream where all upland -
T vegetation ceases. The elevation of land which confines waters
of a stream to their natural channel in their normal course of -
flow. = {W=3)

Seach — The belt or zone along the shore usually with a gentle slope
toward the water, occupied by unconsolidated material, moving
sano or shore drift. The zone from the waterllne to the line

of permanent vegetatlon. (W -3)
Beach Accret_on - The gradua1 briiding up of a beach by wave actlon.
(T’I" 2 ) . . .
Serm - The nearly horizontal formation along'the beach caused by the_

deposit of material under the influence of waves. ’(W-3)'
=
[

Bollard -2 single oost flttlng to whlch moorlng lines from vessels
are attached. (D= 1) o

'Boom - A structure, usually floatlng, of tlmber‘or logs chained end .
to end, used to keep floating materlal away from an’ intake,
dam or other structure. (W-3) ‘

Breakwater - An offshore barrler, sometimes connected with the shore
at one .or both ends, to break the force of waves and which '
affords shelter to shipping and marine structures. It may be
a natural formation, or constructed of large loose rock plllng
or concrete blocks. (W-3)

- A structure protecting a shore area, harbor anchorage'
or basin rrom waves. (B 4, B-5) :

Bulkhead - A structure of wood, stone or concrete erected along the

shores of water bodies to arrest wave actlon oxr along steep
embankments to control erosion. (W—3) :
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Bulkhead — Boundary structures that separate land from water by a
vertical retaining wall. The vertical timber piles are con-
nected to an anchor system by steel tie rods. (B-6)

- A structure or partition to retain or prevent sliding of
‘the land. A secondary purpose is to protect the upland against
damage from wave action. (B-4, B-5) See Seawalls. ' :

Bulkhead Wall - A retaining wall bf timbexr, stone, cohcrete, steel _
—or other material built along or parallel to navigable waters. -
©(W-11) ' :

Buoy - A float, especially a floating object moored to the bottom,
to mark a channel, anchor, shoal, rock. (W-3) g g

Camél'— Floats placed between a vessel and pier, or between vessels,

designed to distribute wind and current forces acting on the
vessel. {D-1) ' ' : :

Channel - (1) The deep portion of a river or waterway where the main

current ficws: (2) The part of a body of water deep enough to
e used for navigation through an area otherwise too shallow
. for navigation. (W-3) . ‘ _ -

Cleat - A mcoring fitting having two diverging horizontal'arms to
which mooring lines from vessels are attached. (D-1)

Conduit - 2 general term for an artificial cr natural duct, either
1owed, for conveying water or other fluids. (W-3)

Crest - (1} The summit or»highést point of a‘wave} (2) The highest =

Slevation reached by flood waters flowing in a channel. (W-3)

Crib - An open-frame structure loaded with earth or stohe»ballast
act as 2 baffle in bank protection (K-1)

- A structure composed of frames of timber laid horizontally
upon one another, or of timbers built up as in the walls of a
iog cabin. (W-3) o : ' s

' Crib, submerged - A water works intake built of masonry, timber or

“metal and restihg on the bed of a waterway, with its top below
normal water level, to protect the exposed- ends of -intake
pipes. (W-3) : o :

Culvert - A closed conduit for the free passage of surface drain—.
age water under a highway, railroad, canal or other embankment.
- (W=3) : ' ' . .

Current - That portion of a stream of water which is moving with a
velocity much greater than the average or in which the progress
of the water is principally concentrated. (W-3)

Current, littoral - A current that moves along the shore in a
direction parallel to the shoreline. (W-3)
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Current, rip - A strong surface current of short duration flowing
outward from the shore. It usually appears as a visible band
of agitated water and is the return movement cf water piled up
on the shore by incoming waves and wind. Frequently callied
rip tide. (W—3) -

Current tidal - A current brought about or caused by the tldal
forces; the periodic horizontal movement of water accomoanywnq
the rise and fall of the tide due to the tide-producing forces. -
(W=3) : .

Datum, sea level - A determination of mean sea level that has beenvl
adopted as a standard datum for heights. . (W-3)

Dock - A natural open or artificial enclosed basin in whichrveeeels
may remain afloat when moored to a wharf or pier. (W-11)

-_A fixed or floating decked structure. against which a boat
may be berthed either temporarily or indefinitely.. (B-5) See
‘Pier. : .

- The piers for the reception of vessels. (W-3)
Dock, self docking - A floating dock constructed in sections so that

any section can be unbolted and lifted up on the remainder for
repair and maintenance. (W-3) ’

Dolphln - A group of piles driven close together in water and tied

together so that the group is capable of withstanding lateral
forces from vessels and other floating objects. (W-3)

- A cluster of battered pilings joined at the top. (B-5)
NOTE: The term "battered" refers to the placing of pilings
at a slight angle from the perpendicular. '

- A cluster of piles. (B-4)

Drift, shore - Material, usually sand or small pebbles, carried along
the shoreline by shore or littoral currents or waves. (W-3)

. Erosion, beach - The retrogression of the shoreline of large lakes

and cocastal waters caused by wave action, shore currents, or
natural causes other than subsidence. (W-3})

Facing — The outer layer of slope revetment. (K-1)

Fender - A device or framed system placed against the edge of a pier
or clock to take the impact from berthing or berthed vessel.
(D-1) : ,

Fill - The volume of material to be added.'.(w—3)

Foreshore - The sloping part of a beach between the hlgh water and
low water marks. (w—3)
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Gabion - A connected system of wicker or metal cages filled with
brush or rocks and used for slope protection of stabilization.
(B-5) '

CfOln ~ A bank or shore protection structure in the form of a barrier

obllque to primary motion of water, designed to control movement
of bed material. (K-1) ‘

- A breakwater or structure constructed across a beach to-.=
control or interrupt the movement of sediment along the shore.
(S-1)

- A shore Dretective structure (ueuallv perpeddicular to shore)
‘to trap sedimentary materlal or to retard erosion of the shore.
(B-3)

~(British, Groyne) - A shore protection structure built (usually
perpendicular to the shoreline) to trap littoral drift or retard
erosion of the shore. (B-4) '

- Fingerlike barrier structures built perpendicular to the
shoreline for extending and maintaining a protective beach. (B-6)

.- Long, low fingerlike structures that jut out from the shore.
(E-4) ' '

Groin, Attracting - A groin which attracts the current towards itself
and fixes the deep channel close to itself. (W-3)

Groin, Permeable - A groin with openings large enoughvto permit pass-—
age of appreciable guantities of littoral drift. (B-4) '

Groin, Repelling - A groin which pushes the current away from it.
(W=-3) : '

Grout - A fluid mixture of cement and water or of cement, sand
and water. (W-3)

Harbor, Jetty - A haxrbor created or formed by construﬂtlon of jettlos.
(W-3)

Headwall - A wall of stone, metal, concrete or wood at the end of a
culvert or drain to serve one or all of the following purposes:
protect f£ill from scour or undermining, increase hydraulic
efficiency of conduit, divert direction of flow, or to serve

as a retaining wall. (W-3)

Inlet - The upstream end of any structure through which water may
flow; an entrance. (W-3) ‘

Intake — The place where water enters a conduit or other structure.
(W=3) ' :

Jetty - An artificial barrier used to change the natural littoral
~drift to protect inlet entrances from clogglng by excess sedi-.
ment or to improve a harbor area. (s-1)
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Jottv - (1) On open seacoasts, a structure extending into a body of
T water and designed to prevent shoaling of a channel by littoral
materials and to direct and confine the stream of tidal flow.
Jetties are built at the mouth of a river or tidal inlet to help
deepen and stabilize a channel; (2) (British usage)Jetty is
synonymous with "wharf" or "vier." (B-4, B-5)

TLine, Bulkhead - A line in a r¢ver or harbor defining the channel—
ward limit of strucdtures. (W-3)

Mesh - Woven wire or other filaments used alone as revetment, or as
T a retainer or container of masses of gravel or cobble. (K-I1)

Qgtfall - pischarge or point of discharge of a culvert or other
closed conduit. (X~1)

~ The point, -location or structure where sewage or drainage
discharges from a sewer, drain or other coqdult. (W-3)

Outlet -~ Downstream opening or discharge end of a pipe, culvert,
sewer or canal. (W-3)

Overflow - Any device or structure over or through which any excess
water or sewage beyond the capacity of the conduit or contalner
is allowed to flow or waste. (W-3)

Parapet ~ A low wall built along the edge of a structure ‘as on a
seawall or. gquay. (B 4) _

Pier - A structure extendlng into the water for use as a landing
place or promenade or to protect or form a harbor. (s-1)

- A structure of greater length than width, and prbjecting from
shore into navigable waters so that vessels may be moored
alongside for loading and unloading or for storage. (W-11)

Substructure — A portion. of a pier or wharf below and 1nclud1ng
deck. (W-11)

a) Pile and deck type: deck supported on piles.
' b) Block and bridge type: deck supported by blocks of masonry,
" concrete with bridges or arches constructed on and between
the blocks. ‘
c) Solid fill type: deck supported by SO1Ld f£ill ox earth and -
confined by bulkhead. ‘ : '

structure — That portion of a pier or wharf above the deck.
11) : '

p

i

_,___
\

- A Structu_u, usually of open construction, extending out into
the water from the shore, to serve as a landing place, a recre-
ablonal facility, etc. rather than to afford coastal protection.
In the Great Lakes, a term sometimes improperly aDDl1ed to
jetties. (B-4) See Wharf.



Pier, Fender - Any construction adjacent to a wharf, piler, slipwall

or other structure to prevent contact and damage to vessel ox
structure. (W-3)
Pier, Finger - A minor extension from a primary pier. (S-1)

~ A comparatively smaller pier structure attached
(usually perpendicular) to the headwall of .a multi-slip pier;
usually provided to facilitate access to the berthed craft” (B—S)
/
Pile - A long, heavy timber or section of concrete or metal to be
driven or jetted into.the earth or seabed to serve as a support
or protection. (B-4) . :

- A long, slender stake or structural element of timber, con-—
crete, or steel which is driven, jetted, or otherwise embedded
on end into the ground for the purpose of supporting a WOau, or

of compacting the soil. (W-3)

Pile, Anchor - Piles driven on the land side of a bulkhead or pier
to which the bulkhead or pier is anchored or tied by rods,
cables, chains or other devices. (W-3) ’

Piling, Sheet - Interlocking members of wood steel, concrete subject
to lateral pressure, driven individually to form an obstruction
to percolation, to prevent movement of material, for cofferdams,
seawalls, stablllzatlon of foundations, etc. (N 3) '

- A plle with a generally slender flat cross-— sectlon
to be driven into the ground or seabed and meshed or interlocked
with like members to form a diaphragm, wall, or bulkhead. (B-5)

Quay - {pronounced KEY) - A stretch of paved bank, or a solid
artificial landing place parallel to the nav1gable waterway,
for use in loading and unloading vessels. (B-4)
NOTE: Quays are Frequently used for recreational purposes also.

Revetment - A facing of stone, concrete built to protect a scarp,
embankment or shore structure against erosion oy wave action
or currents. (B-4, B-5) .

~ A llght armor facing of blocks, rocks, or other hard

material on the natural sloping shore hey can consist of pre
‘cast concrete, stones, nylon bags filled with cement grout or
gabions. (E~-1)

Rip-rap - A foundation or sustalnlng wall of s+01esvplaced in the
- wafer or on an embankment to prevent erosion. (S-1)

- A layer facing or protective mound of stones randomly
placed to prevent erosion, scour, Or sloughing of a structure
or-embankment. {(B—4, B-5)

~ Broken stone or boulders placed comoactly or 1rregularly
on dams, levees, dikes, etc. for protection of earth surfaces
against the action of waves or currents; brush or pole mattresses,
or brush and stone, or other 51m1lar materials used Lor protec-—
tion. (W-3)
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Rubble - Loose, angular and water-worn stones along a beach. (W-3)

Rubble Mound - A mound of random-shaped stones vnrotected with a
cover layer of selected stones or spec1ally shaped concrete
armor units. (B-5)

Scour - Pemcoval of underwater materials by waves and currents, .. ...
especially at thes base or toe of a shore structure. (B-4)

Scour, Suction -~ Scour at the toe of banks caused by the impact and
suction of translation waves created by movemene of boats or by
tidal action. (W-3) :

Seawalls - Protective retaining structures that occupy an advanced
position along a shoreline or barrier to wave attack Seawalls
are not clearly dlStlHQULSnable from bulkheads. (2~ 6)

1) A vertical face of either precast concrete slabs, or steel
or wood sheet piles driven into the sea bottom to secure
the toe. The top is secured by anchor rods connecting. the"
wall to anchors placed back a safe distance landward.

'2) - A massive freestanding gravity structure with curved,
vertical or ‘inclined faces designed to withstand the full
force of the oncoming waves. (E 4)

Seepage - The slow movement of water through small cracks, pores,
interstices, etc. in the surface of unsaturated material into
or out of a body of surface or subsurface water. (W—3)

‘Shore - The corridor of ground bordering any body of water whlch is
alternately exposed, or covered by the tides and/or waves. A
shore of unconsolidated material is usually called a beach. (W-3)

FSllp - The space between piers which is entered and occuOLed by
ships. (W-3)

~ A berthing space between two flnger plers © (B-5)

Slope - The inclination or gradient from the horizontal of a line
or surface. The degree of inclination 1is usually expressed as
a ratio, such as 2:1, indicating two units OL horizontal

distance to one unit of rise. (W-3)

Stone - Large natural masses of stone are generally called rock
small or quarried masses are called stones; and the tlner klnds,
gravel or sand. (W-3)

Structure -~ Something constructed or built, as a building or pier.
- (W=3) : :

_ralnlng Wall - A wall or jetty to direct current flow. (B-4)

Wall .Cutoff - A thin wall or footing extendlng downward, under, or
' ' the head wall to provide resistance to seepage. (W-3)
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Wall, Revetment - A wall constructed along the toe of an embank-

ment to protect the slope against ercsion. . (W-3)
Wall, Wing - (1) A lateral wall constructed in connection with a
- spillway or outlet to confine and direct the flow or to retain
and prevent erosion; (2) An extension of an abutment wall to
retain the adjacent earth. (W-3)
Water, high - The maximum helght reached by each rlskhg tide. (W-3)

Water, mean high - The mean height of tidal high waters: at a parti u-—
lar point over a period of time to such length that increasing.
its length does not appre01ably change this mean. For tidal
waters, the cycle of change covers a period of 19 vyears, and
mean high water 1s defined as the average of the high waters
over a l9-year period. (Ww-3)

Wat er, low, mean low - Defined as the opposite in the extreme to
water, high and water, mean high. (W-3)

Water, navigable - Any stream, lake, arm of the sea, or other
natural body of water which is actually navigable in fact and
which by itself or by its connections with other waters, for
a period of time to be of commercial value, is of sufficient

.. capacity to float watercraft for the vurposes of commerce, trade,
transportation or pleasure; or any waters which have been .
declared nav1gable by the Congress of the United States.: (W—B)

Waterway - (1) Any body of water, other than the open sea, whlch is
or can be used by boats as a means of travel. (2) Any natural
or artificial channel or depression in the surface of the earth
which provides a course for water flowing elther contlnuously
or intermittently. (W-3)

Weep - An opening formed during construction in retaining walls,

) aprons, canal linings, foundations to permit drainage of water
collecting behind and beneath such structures to reduce hydro-
static head. (W-3)

- Hole in wall, invert, apron, lining or any other solid
structure to relieve pressure of groundwater. (K-1)

Wharf - A structure having a platform built &long and parallel to
nav1gable waters so that vessels may be moored alongelde for
loading and unloading, or for storage. "Pier" and "wharf” are
interchangeable (W-11)

- For vessels to receive and discharge cargo, passSengers,
stores and fuel. (W—3)

Works, head - A general term applied to all the structures, devices,
etc, located at the head or diversion point of a conduit or
canal. The term is practically synonymous with dlver51on works;

an intake heading. (W-3)

works, intake - Structures at the location where water is taken from-
a source of supply into a conduit for transportatlod to other
locations. (N—B)
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Annotated Bibliography of Technical Scources for Shoreline Structures

Federal Government

Coast Guard, Engineering Division, Seattle District, Federal
Office Building, 915 2nd Avenue, Seattle, WA 98104 B

A-1 Civil Engineering Handbook, CG 251

The manual contains design criteria for the following struc-
tures: piers, wharves, cargo handling facilities (bins, :
bunkers, cranes), seawalls, bulkheads, guay walls,;seaplane
facilities, ferry terminals and small boat piers. Updated
1977, 1000 + pages.

Coast Guard, Deepwater Ports Project, Office of Marine Environ-
ment and Systems, Washington, D. C. 20590

a-2 Proposed Environmental Review Criteria for Deepwater Ports.

The Deepwater Port Act of 1974 reguires the Secretary of
Transportation to establish review criteria which are out-
lined in this publication. 1975, 14 pages. '

Army Corps of Engineers, Federal Center South 4735 E Marginal
Way, Seattle, WA 98124

Loan copies of the following sources are available through
the District Library. Free copies may be obtained by
writing the Coastal Engineering Research Center (C.E.R.C.},
Kingman Building, Fort Belvoir, Virginia 22060.

B-1 Shore Protection Manual, Volumes I, II and III

The Manual contains guidelines and techniques for functional
and structural design for shore protection works. Volume I
describes the physical environment in the coastal zone in-
cluding an introduction into coastal engineering, the
mechanics of wave motion, water and wave predictions and

the littoral process. Volume II contains design parameters
for coastal engineering problems. Volume III contains four

appendixes including a glossary. -1973, 1,170 pages..
B-2 Shore Protection Planning and Design (C.E.R.C.), Technical
Report No. 4

 Tha engineering aspects of coastal process and design of
ocffshore and shore protecting structures. This report has
been largely replaced by the Shore Protection Manual. 1966.

B-3 Groins - An Annotated Bibliography, C.E.R.C., Misc. Paver No. 1-72.

463 informatiorn articles with author index, title index, and
source description are contained in the bibliography. 1972,
250 pages.
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Federal Government (continued)
Codea Army Corps of Engineers

Glossary of Coastal Engineering Terms, C.E.R.C., Misc.
Paper No. 2-72.

This glossary is contained in the Shore Protection Manual
described above. 1972, 55 pages with illustrations and
photographs. : 7 B P

B-5 ' Small Craft Harbors: Design, Construction and Operation,
’ C.E.R.C., SpeCLal Report No. 2. '

The report was prepared to assist engineers and operators
in the design and construction of small craft harbors.

It contains analytical data on marinas, docks, and design
standards. 1974, 375 pages with illustrations and photo-
graphs.

B-6 Design Methods of Treated Timber Structures for Shore, Beach
and Marina Conserucelon, C.E.R.C. ,

The report contains designs for tlmber bulkheads, seawalls,
groins, finger piers, and-wave barrlers for marinas.. 1976,
© 39 pages with illustrations.

B-7 ' Survey of Coastal Development Lypes, C.E.R.C., MlSC. Renort
No. 76-7. - :

. Presented are a review of 25 selected revetment types, a
procedure for revetment design which includes identifica-
tion of controlling site conditions, comparative cost -
analyses method and an example problem. 1976. :

~ Waterways Experlment Statlon, P.0O. Box 631, Vlcksburg, Miss.
39180

B-8 .Hydraulic Characteristics of Mobile Breakwaters Composed'of
Tires or Spheres, Technical Report H-68-2, 1968.

B~9 Development of Design Criteria and Acceptance Specifications
for Piastic Filter Cloths, Technical Report S-72-7, 1972.

B-10 Shore Protection Guidelines, National Shoreline Study.

The report contains a general discussion of beach protec-
tion from the forces of the sea and manmade effects on tae ,
shore. 1971,. 59 pages with 37 photographs and illustrations.

B-11 ‘Bibliographv on Tidal Hydraulics, Committee on Tidal Hydraulics,
Report No. 2, Suoolement 7.

The’ blnllograohy contains 670 references, all of which are
available on loan, within the continental United States,

from the Library Branch, Waterways Experiment Station, Corps
of Engineers, P.O. Box 631, Vicksburg, Mississippil 39180. '




Federal Government {continued)

Code Army Corps of Engineers (continued)

The annotated document is divided into the following sec-
tions: Theoretical, Sedimentation, Salinity, Contamination,
Regulation and Improvement, Laboratory Experiments, Surveys
and Instruments, Basic Physical Data. 1975, 236 pages.

B-12 Permit Procedures, Seattle District

This booklet explains permit prbcedures for applicants
with sample drawings for mooring buoys, bulkhead/fill,
pier and dredging. = 1972, 22 pages.

B-13 Help Yourself, North Central Division, 546 South Clark.:
Street, Chicago, Ill. 60604. :

"Help Yourself" is a public information pamphlet which
presents Great Lake shoreline simplified problems and
solutions. It contains standard designs, sample :
specifications, construction and maintenance guidelines.

Fish and wildlife Service, 2625 Parkmount Lane S.W., Olympia,
WA, 98502

c-1 - .Guidelines on Proposals Affecting Fish and wWildlife,.
: Federal Register, Monday Dec. 1, 1975. Part IV. '

Guidelines contain policy on docks, ports, piers,
marinas, seawalls, and criteria for permit review.

Department of Navy,‘Bureau of Yards and Docks.

D-1 _ Design Manual - Waterfront Operational Facilities, DM-25

DM 25, one of a series of 40 manuals, contains design
criteria for government piers, wharves, cargc handling’

" facilities, seawalls, bulkheads, guaywalls and other
waterfront operational facilities. (See Coast Guard
Civil Engineering Handbook.) Glossary. 1971, 130 pages
with illustrations. ‘ :

National Oceanographic and Atmospheric Administration - Sea-
grant {NOAA) . :
Florida University, Marine Advisory. Program, G022 McCarty Hall,
‘Gainesville, Florida 3261l. :

E-1 ‘Seawall and Revetrment Effectiveness, Cost and Construciion

Waterfront owners reference guide to the types of shore
protecticn structures that are commonly available and
the relative costs of each. 1975, 70 pages with illus-
trations. ‘
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Code National Oceanographic and Atmcspheric Administration (continued)
University of Rhode Island, Marine Advisory Service
B Narragansetzt, Rhode Island 02832
: ¥
S~ E-2 How to Build a Floating. ScraD Tire Breakwater.

The pamphlet gives detalls of ‘tire constructlon,'advan—A
tages and disadvantages. 1975, 15 pages with illustra-
tions and photographs. '

State Government

Code
California Department of Public Works, Division oF Highways;
Box 1499, Sacremento, Callrorpla 95307

X-1 Bank & Shore Protection in Callro*nla quhway Practice .

The manual, produced by the Bank Protection Commlttee,
reviews design principles and construction procedures
for streams, rivers, lakes, tidal basins, desert wash
locations and open coast conditions. Glossary. 1970,
423 pages w1th 443 1llustratlons and ohotoqraphs.

Georgla Dooartment of Vatural Resources, 270 Washington Street
S.W., Atlanta,'Georgla 30334 :

Handoook- Bulelng in the Coastal Environment

The handbook prov1des on-site guidelines for ﬁaklng
development compatible with coastal resources in-the
planning design, construction and buying/selling phases.
1975, 115 pages with illustrations. 4

Washington State Denartment of Fisheries, Genekal Admlnlstra—
tion Blvd., Olympia, Washington 98504 :

M~-1 : Criteria for the Design of Bulkheads, Landfills and Marinas

Criteria by geographical area has been established for
permit review of construction in all tidal waters.
1971, 12 pages with illustrations.

M-2 Co leﬁoaa Criteria for Surf Smelt Spawning Beaches

Specific criteria for surf smelt has been estagllshed
to supplement the general criteria above. 1974%, 8 pages:
with 11Lu5tratlons

M-3 Standard Provisions Policy for Hydraulwcs Pro;ect Approval

The Directors of Fisheries and Game have adopted a policy
that tne referenced general and technical provisions will
be made part of Hydraulics Project Approvals whenever

[UV
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State Governmant (continued)

Code : .
Washington Sfate Departments of Fisheries & Game (continued)

3 these provisions are applicable. The policy is applied

o/ to work involving conduit crossing, removal of logs and/

or log jams, channel realignment, gravel removal in
spawning areas, culvert installation in fish passage -
areas, bank protection, bridge construction, concrete
piers, pile driving, landfill marina construction, storm
drainage and sewage outfall pond construction in anad-
ronous waters, dam removal and flood control diking.
1971, 37 pages with 5 illustrations.

Washington State Department of Social and Health Services,
MS LD-11, Olympia, Washington 98504

N-1 Environmental Health Guidelines for Marina Development and
Operation

These Guidelines assist agencies in reviewing and

developers in preparing plans- for new marina facilities.

The guidelines cover marina location, water supply,

restroom facilities, sewage disposal, sewage pump-out

facilities, solid waste collection, bulkheads and land-
" fills, electric wiring and equipment. 1974, 6 pages.

City of Seattle

Department of Community Development, 306 Cherry Street, Seattle
Washington 98104

S5-1 + Seattle Shoreline Master Program
The Master Program restricts the‘placement of structures
along the sheoreline and places general conditions upon the
design of shoreline structures where they are permitted.

S-2 ' Seattle Marine Shore-Resource Analysis

Basic guidelines in the placement of shoreline structures
in respect to the geo-hydraulic shore process. 1977, 41
pages with illustrations.
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Private Organizations

Code American Public Works Association

*Standard Specifications for Municipal Public ¥Works Con-
struction

Standard specifications for street layout, sanitary _
sewers, storm drains, water distribution systems are
provided. 1976, 590 pages with 75 standard plans.

American Society of Civil Engineers (ASCE)

W-2 Anchored Bulkheads, Transactions of the AXCE, Vol. 119,
1954, pp 1243-1324.

W-3 Nomenclature for Hydraulics, Manuals & Reports on'Engineer-
ing Practice, No. 43. o

An extensive glossary of terms associated with
‘hydraulics. 1962, 458 pages.

w-4. ' - Small-Craft Harbors, Manuals and Reports on Bnq*neerlng
' Practice, No. 50 1969.

Amerlcan Instltute of Timber Construction

. W-5 o *Tlmber Construction Manual, an Edltlon, Wiley, New York,
oo 1966 SN
\\\d// Amerlcan Soc1ety for Testlng Materlals (ASTM), 1916 Race Street,.

"~ Philadelphia, PA 19103

W-56 *Applicable ASTM Standards, 1971.

American Wood Preserver's Association, AWPA, Suite 628
1625 Eye Street N.W., Washlpgton, D.C. 20006

W-7 v Stendards of the AWDA C 1 & Cc-18, 1971.

American Wood-Preserver's Institute (AWPI)

 W-8 _ Bulkheads: Design and Construction, AWPI : o
Technical Guidelines for Pressure Treated Wood, Parts I, 11
Tand III, Washington, D. C. 1870.

National Association of Engine & Boat Manufacturers, Inc.
‘Greenwich, Conn. :

w-9 . Marinas - Recommendations for Design, Construction and Main-
" tanance, 1961.

&Loan:copies are availaple at the Municipal Reference Library,
Municipal Building, 600 Fifth Avenue, Seattle, WA 98104.




Private Organizations (continued)

Code National Association of Engine & Boat Manufacturers, Inc.
(continued) '

Marine Operations & Service, 1967

National Fire Protection Association, 60 Batterymarch St.,
Boston, Mass.

e

W-11 . : Piers and Wharves

Standards for the constructionand protection of exist-
ing piers of combustible materials when automatic
sprinklers can not be installed. = 1975.

Portland Cement Association, Chicago, ' Illinois

W-12 " Small Boat Launching Ramps
Information on properties of concrete when used for
boat launching ramps from the Water Resources Bureau.
1965. : '

International Conference of Building Officials, Vol. 1, 1970

W-13 | *Uniform Building Code Standards, Standards include some
: : »marine structures such as wharves_and docks. Vol. 1, 1970.

Miscellaneous

w-14 » Subject Guide to Government Reference Books

Sally Wynkoop, Libraries Unlimited. A general orient-
.-ation guide to the most important reference books

published by the Government Printing Office, 1972,

276 pages. o

= “T0an copies are available at the Municipal Reference Library,

'funicipal Building, 600 Fifth Avenue, S-attle, WA 98104.
NS ' -
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' SAMPT.E SPECIFICATIONS - (B-13)
Here are some sample government specifications covering the work
illustrated in this compendium. :

SITE WORK

This work consists of performing all excavation and backfilling.
A1l work shall be conducted in a manner to orevent damage to the
structures which are to remain and to maintain or improve the
aecsthetics and ecology of the site.

. STONE PROTECTION

The work required consists of furnishing and placing stone as indi- |
cated on the drawings and herein. Surplus material other than
stone shall be placed against the toe stone, as directed. All ‘stone
regquired shall be produced from quarries approved by the owner.

FOUNDATION PREPARATION

Areas on which cover stones and toe stones are to be placed shall
be trimmed and dressed as needed to provide stable bedding and so.
that the stones may be placed within the allowable tolerances from
the neat lines. Where cover stone areas are below the reguired
depth, they shall be brought to grade by filling with core stone.
To the extent practicable, the larger sizes of core stone shall be
placed in the upper surface of the core stone.

- LIMITING DIMENSIONS

' Cover stone and toe stone shall be in pieces generally compact in
shape and as nearly cubical - as possible with the least dimension
of any stone being not less than one-third its greatest dlmen51on.

Stone shall consist of a well-graded mixture of sizes ‘that will
form a compact mass in place. The mixture shall be well graded _
within the limits of maximum and minimum as specified on the draw-
ings. Where space 1s available and the required work does not per-
‘mit the inclusion of the larger sizes of stone, these sizes shall
be omitted from the mixture. -

PLACEMENT

Stone shall be Dlaccd by equipment suitable for handling naterial -
of the sizes requ:red. The cover stone shall be piaced a minimum .
of two layers thick. Stones shall be placed by means of a bracket
or strip. End dumcing will not be pernltted Stone shall not be
droppecd from a height greater than three feet.

GRADES

Cover stone and toe stone shall be placed to the grades (neat lines)’’
shown on the drawings within a tolerance of 0.5 foot above grade and
0.5 foot below grade, measured perpendicular to the neat lines. The
intention is that the stone protection shall be built to at least
the neat lines, the outer surfaces shall be reasonably even and pre-
sent a uniform appearance and that extreme ranges in tolerance will
not be allowed in surfaces of adjacent stones.

v



PTLLNG; STEEL SHEET

Shop drawings shall be submitted to the owner f
Contractor shall furnish two certified copies o
covering the chemical and physical properties o
the work. - :

Steel for sheet piling shall conform to the requirements of ASTM
Standard A 328. . . .

Piles, including special fabricated sections, shall be of the types
indicated on the drawings and shall be of a design such that when
in place they will be continuously interlocked throughout theixr
entire length. All piles shall be provided with standard handling
holes located approximately four inches below the top of the pile.
Each steel pile shall be free from any kinks and shall not possess
camber, twist, or warp of a degree which will, in any manner, pre-
vent easy and ready driving of a pile. The interlock of each pile
shall be straight throughout its entire length and shall be of such
shape and dimensions as will permit free and easy threading.

PILING TIMBER

Wood piles shall conform to Federal Specification MM-P-371, Type I,
Class B, rough-peeled subject to further limitation in this Section
of the specifications. The pile shall be treated in accordance
with Federal Specification TT-W-571 with cresote by the pressure
process. The wood piles shall be treated to refusal with a minimum
cresote content of ten pounds ver cubic foot. The Contractor shall
make provisions for treating in the field, all cuts, holes and
abrasions in the cresoted piles. Abrasions and cuts in the piles
shall be ‘given two brush coats of the cresote followed by a heavy
coat of tar paint. The lengths of piles shall be as called for

on the drawings. To provide for "heading"” and cutting off square
after driving, piles 'shall be driven within one foot of the depths
specified. o P

PLACING AND DRIVING PILING

Driving equipment shall be a size and type reguired to drive piling
to the reguired penetration without serious damage to the pile.
Piledriving leads shall be marked so as to facilitate counting of
the blows. A protecting pile cap of approved design shall be
employed in driving, when required, to prevent damage to the tops
of the piles. Spliced piles shall not be used. ‘111 piles shall be
driven to the penetration called for where practicable to do so
without damage to the piles. ' :

QUALITY COMTROL

The contractor shall establish and maintain a guality control sys-
tem for all operations performed under this contract to assure
compliance with contract requirements and maintain records of his
gquality control for all operations performed. :

[N
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CZM 306 - 5B Final'Report

Element 5 - WORKSHOPS AND TRAINING SESSIONS

Introduction

New legislation requires that many people learn about it: those
who administer it, those who must apply for permits, as in the
case of the SMP, and those who are not directly affected but who .
may have concerns about the effects of the new regulations.

As the Shoreline Master Program took shape and was used as a

guide for permits, it became clear that special tralnlng was needed
for the intake of shorelines permit applications in the Building
Department. -For other departments which have, ‘1like the Parks
Department, responsibilities for maintaining shorelines, or the
Engineering Department which has utilities on or close to shore-
lines, special knowledge of a different kind is essential.

The project was in three parts, a series of training sessions for
Building Department personnel, a one-day work shop for other
departments, and a "speaker's kit" conSLStlng of text and SlldeS,
for community groups. : . :

. The three types of information which were oroduced and the target
audiences were:

a. Training for permit intake Bulldlng Department
: o personnel _
b. Training workshop for other Building, Engineering,
City personnel and Parks Department
. ¢. Speaker's Kit- v General public

The training for permit 1ntake consisted of a series of necess-
arily short sessions during the workday, detailing specific in-

‘take procedures for a varlety of cases. An outline of the material -

presented for each session is appended. The sessions were held
in July and August, 1976, and were scheduled for early morning
when other Building Department personnel could handle the dutles
of the trainees.

To meet the management needs of the Parks and Engineering Depart-
ments, a workshop presenting Wolf Bauer's material was arranged. -
in June, 1977. It was attended by approximately 30 selected
personnel from the Englneerlng, Parks, and Community Development
Departments. The session ran more than five hours and covered in

" detail the specific management problems of the marine shorelines

of Seattle. Copies of the report prepared by Mr. Bauer as another
element of this grant were sent to part1c1pants for reference

in their work. :

Also based on Mr. Bauer's materlal is the Speaker s Kit providing"
a brief text for use with slides illustrating various shoreline
problems and situations characteristic of Seattle. The slides

are not. included but are described. and correlated with the appro-
priate text. '

The text of the Speaker's Kit is attached. The slides are avail-
able on a loan basis.



SHORELINES WORKSHOPS

Outline

Session I - Explaining the permit process
.- —-Applicability cof Shoreline Management Act
~—Shoreline permit requirement
~Relation to other permit requLLements o
—-Relation to State Environmental Policy Act (SEPA)
-Required forms and instructions
~Filing the appllcatlon
-Timing
~Public involvement

Session II - Accepting applications
-The applicant manual
-Preapplication conferences
-Checking applications

What information?
How much?
What quality?
-Notice
-Fees
-Special circumstances .
Shoreline conditional uses
. Shoreline variances
~Revisions

Se551on III - Exemptions
-Locating the Shoreline District
-Identification of exempt developments
-Requirement of consistency with Seattle Shorellne Master
Program
-Exemption process
-Shoreline variance for exempt development

Session IV - Interpreting the SSMP
-Use categories {water dependency)
-Shoreline environments- purpose- permitted uses/act1v1t1es
-Bulk regulations
~Relation to underlying zoning
-General prohibitions or criteria

Session V - Special problems
-Floating homes
-Signs
~Single family residences
-Piers and bulkheads
. -Maintenance and repair activities

Session VI - Open
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YOUR SHORELINES AND YOU

Introduction

This presentatibn is about Seattle's beaches,
what is happening to them and why it is

important to you. We're gradually losing our -

‘public beaches; and many private cwners are
experiencing problems with bulkheads. and sea-
walls. Yet we could save and even improve
.and -enlarge our public beaches by proper
management. :

The Shoreline Management Act and the Seattle
Master Program do not really control the
shorelines; they provide a permit system
for change of use but do not prevent mis-
management. . - - : ' o

You may ask, "Why should I be concerned? -

T don't own any Seattle waterfront.” But you
do. If you live in Seattle, you own a share
of the 24.7 miles of public waterfront in

- parks as well as a share of the more than 11
miles of port areas that you also own and
‘support but can't use or even see. Of course
you also own shares of County and State
waterfront in other places, in common with
~other taxpayers of the County and State..

When you own something, you have to take

care of it. Taking care of what we own when
it is shorelines is a complicated problem. '
We have a lot to learn about shorelines,
especially when large bodies of water are
involved. We should be concerned that if

our waterfront ownership is to keep its value
it must be taken care of so that we don't —
literally — lose it. '

" GRAPHICS

Slides showing
problem areas
on beaches:
Lincoln Park
Golden Gardens .
Magnolia and
West Point
. Carkeek Park

Slide of map
showing public
ownership on
. shorelines



Why be concerned about shorelines? Because the
shoreline is: ’

—The.visible'méeting of our familiér land/air
ecological system and the completely different
ecological system of the undersea world;

-The beginning of one special kind of recreation
area, reaching from here to the rest of the
-world; . .

-The total of another area, covered by water ‘
part of the time, dry land part of the time—
the special habitat of the intertidal zone;

-A source of food—particularly proteins—
the most highly productive area of earth;

-An important transportation mode, for many
. generations the most significant, so.that
special laws have for centuries provided
for the special public rights we know of as
the rights of navigation, the public trust,
.and"the freedom of the seas.” :

-An ecologically and physically fragile re~
source area, easily damaged or destroyed,
extremely'difficult to restore;

-An almost fatally attractive living area—
providing view and desirable location;

-An attractive area for industrial uses.

Why be concerned about shorelines?

Because only 14% of the total city salt-
water shoreline is "natural.”

86% has been bulkheaded or sea-walled or

- riprapped for industrial use, and isn't
attractive even if we could get close to

~it, which, for the most part, we can't.
Public access to the publicly owned tide-
lands and water is an important geal of
the Shorelines Program, but is limited in
parts of Seattle. . o

GRAPHICS

Shot. of Shoreline

"Sailboat

Low-tide shot

‘Fish in market.

'Freighter

Housing at north end of .
Fort Lawton

Harbor Island .

Shot of map highlighting

"natural'" shoreline.

Shots of sheet piling
riprap on R.R.



Why be concerned about shorelines? Bedause we
are losing what beaches we have.

Why? Because man-made structﬁres built in
ignorance are destroying the attractwveness
and usablllty of our shorelines. .

What's the problem?

 We've looked at shorelines and the area on
both sides as if it was a kind of cake we
could divide up into a lot of square
pieces. The idea was, you fill in the
water to make land, and then you make

money selling off the new land in neat lots.
Lots of people have, and still do.

Legal requirements for platting have been
written and administered as.if there were no-
shoreline, as if you could move it around _
whenever and wherever you wanted to, without
vrecognxzxng the dynamic effects of water..

ThlS is’ the source of many problems, and very
expensive problems to boot. Because water-
front land is so desirable it is very expen-
sive and it gets cut up . into very small
pieces so that private individuals who can
afford to buy land on shorelines want to use
every inch, to the water's edge, and maybe
-push the water back, just a little by build-
ing very close to the natural shoreline or a
little over and then trying to protect the
house or terrace or the pool with bulkheads
and the beach with groins.

But, as we now know, this works only in the
short run, and building a fort against the.
sea is a losing game in the long run.

Phy51cally, the sea works as a geohydraullc
system. The word ™geohydraulic" comes from
"geo,"™ meaning earth, and hydraulic meaning
water.  The area where the water and land
meet is where water and land interact on each
other in predictable ways; thus we use the
term geohydraulic for the interaction and

the effects.

We are looking at a dual system—Iland and
water, and water is the opp051te of land in
many ways. We must recognize that water
can not be treated in the same way that we
treat land. On tidal waters, the shoreline
changes continually; on lakes seasonally.

GRAPHICS

Shot showing erosion

Ugly shot

Shot of plat into water
(South end of Magnolia)

Shot of plat with narrow
lots

‘Shot of high tide,

Shot of low tide, same
location



GRAPHICS

But much more than a simple location change

of a line is involved. On a natural beach,
tidal action, wind and current carry sand

and gravel from place to place along the

beach, building up here, removing there, build-
ing in one season, cutting away in another.
season. Wind may pick up sand carried by
water and return it to where it started. How-
ever, the beach has two important character-
_istics: : '

(2) A constant need for new material, and
(b) An optimum shape, the result of wind Shot of Bauer diagram
and currents, which is shown in the diagram. '

What we think of as "the beach” is the fore-

" 'shore, and is only one part of the total

shoreline system that all has to work to-

gether if the shoreline is to be relatively ,
stable. Another part is the feeder bluff ‘Shot of Bauer diagram
which provides beach nourishment in the o "
form of gravel, sand and clay. Along the ‘

shore from bluff to the beach it feeds is

the drift sector. In Seattle most of

these bluffs are cut off from the beaches

they once nourished. :

The berm is probably the most sensitive part Shot of Bauer diagram
of the entire shoreline system, because it

is what maintains a stable beach. The berm

is nature's natural erosion control system. A o
If you pave it with concrete, cut it away., * 'Shot of Bauer diagram of
build over it, or cut it off from the feeder " drift sector
bluffs, or otherwise take away its shape and

porous gravel character, you will eventually

lose the very qualities you wanted in that

location, and lots of your money is lost,

literally washed out to sea. Sometimes all -

it takes is a single winter storm; sometimes .
it's a matter of years. Eventually the . Aerial

sea wins. You may not realize that all our

beaches are slowly eroding over a period of

years. :

Thus, you can see that a land approach to the

shoreline that does not respect the total o
drift sector system has been an expensive

mistake. We can't go back to the beginning,

but we should begin to get our management in

tune with the geohydraulics of the shore,

legally and administratively, -and realize that

the shoreline is too valuable a resource to

let it be abused.
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Let's look at a few of the obvious and non-
scientific differences between the land/air =
we live in and the water/land system of the
shoreline. Air never really stops but gets
thinner as you get farther out into space.
Land continues under the sea. The sea has
definite boundaries; it stops at the top of
" the wave and as it reaches the land under—
neath or the shorellne.

Most. of the flora and the creatures of the
sea have completely different life support
systems that permit them to live success-
fully in the water and prevent them from liv-
ing outside the water. We and our fellow
creatures are the opposite.

Air is so light that we are scarcely aware

of it. Water is so heavy that it drags

at our feet as we wade, yet forces our bodies
to float if we are immersed. For scme
creatures, water is the analog of air --

it flows through them as air through us -- but
with at least cne difference that the water is
often supplying food. -

Though both air and water flow in similar
ways,; their behavior results in vastly differ-
ent results to land forms and man-made
structures on the shorelines. There's where
we've failed to recognize the crucial differ-
ences that the shoreline is the meeting

place, the interface of two systems, each
working on and modifying the other at that
ever shifting line we call the shoreline.



The Master Program as a Management Tool

The State Shoreline Management Act delegates
shoreline management to local government but
only provides one tool.
line permit. system, is based on a master pro-
gram, which is very much like the zoning.
code. The City, that is DCD, literally can
do nothing about the shorellne until someone
applies for a shoreline permit. ' Therefore,’
we can not expect really creative shoreline .
management from the Shoreline Master Program
because the mandate isn't there.

Many other agencies also have duties or
powers to use to regulate the use of water
and shores; for navigation, for structures -
built in, on or over water, for leasing and
use of submerged state tidelands, for water
quality, for discharge of materials into
water, for Port activities. :‘There is some
-overlap, and there are some gaps. Just as
possession is nine points of the law, owner-
~ ship or control.of access are important

- powers affecting management .of a rescurce.

What do we do when we technicians begin to
~see that we are losing the resource we are

" expected to manage? What do we do when we -
don't own it? Or when there is no way to -
provide for much needed restoration before
it is too late? In Seattle, two public

- agencies, the Port and the Park Board, have
active management powers, but only for the
shorelines in parks and Port development.

. The only other large shoreline owner is a

. private company, the Burlington Northern.
In these areas, there is a direct responsi-
ility and the power to manage the shoreline
productively and not destructively.

Yet none of them have treated the shoreline
as a dual systemaéland and water working
as a system, but only as land with an en-
croaching water area to be pushed off or
defended against. : :

"We shouldn't write off our urban beaches.
They are a prime resource and could be a far
greater resource, a great recreation area,
for the 80 to 90% of us who do not own boats,
or who like to go to the beach anyhow.

They provide an immediately available recre-
ation and scenic resource that is an inte-
gral part of the city, a people attractant .
that very few other cities have. We could

be the North American RlO. But, first we need
" to save the heaches.

That tool, the shore-
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Shot of appllcatlon
brochure

. Shot of Coast Guard

- regulations
Corps regulatlons
EPA

Building Department

. Shot of erosion of bulk-

heads

- (Lincoln Park, north end

Discovery Park west of
Lawtonwood)
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'SEATTLE MARINE SHORE-RESOURCE ANALYSIS

PRELIMINARY OVERVIEW

‘Wolf Bauer P.E. _
Shore~Resource Consultant

INTRODUCTION

This shore resource overview is written in the form of a
position paper that focuses, at. thlS p01nt of the study, pri-
marily on the status, limitations, and potentlals of publlc

‘recreatlonal beaches within Seattle's coastllne.’

One can hardly speak of any naturally operatlng "Drlfta'-tu'
Sector" systems along this coastal reach of Puget Sound
between Everett and Tacoma, sectors within which_one or more
receding "Feeder Bluffs" supplies beach building and main- ~
tenance materials longshore to accretion drift terminals.
Prior to the extensive railroad and othef_private and public
shofe revetting and bulkheading, such Drift_Sectors'once
,operated along all of the'City shoreline blﬁffs, baildihg
hooked spits and barrier berms against Pipef‘Creek, into
Smith'Cove, and'along Duwamish estaarine marehes; as weli 

as the more robust points and Class I beaches at Brace and,



"Williams Points, around the tip of Alki_PenlnsuLa, at West

Point, and Meadow Point at Colden Gardens.

'-“The marine shores within the municipallbonndaries'of the';‘A
FCity of Seattle comprise about 25¥ mlles,‘notAincludingAthe
East and West Waterways at the mouth of the Duwamish Rlver
Of this reach of Puqet Sound coastllne, less than 14% ie_,‘
malns as nmoderately intruded and natural beach waterfront,‘
while about 86% is altered and 1moacted by bulkheadlng, rlp—
rapping, structures, and defense works ln varlous stages of
:dlsrepair. In terms of my beach shore cla551f1catlon system
(adopted by the City under the Shoreline . Management Act for
inventory purposes), only about 2%% of the shores are Class
I dry berm beaches with backshore above hlghest tlde whlle'
2% are Class IT marginal, and 13% are Class ITT wet erosion=-
al beaches with no‘walkable'highest—tlde foreshore.A-(See

Beach Classification dlagrams and deflnltlons in appended g*-

text )

The glacial till materlals making up the bluff moraines along
the Seattle shorellne are high in sands, 51lts, and clays,

and thus relatively low in gravel. ThlS 51tuatlon has brought
about a ba51c shortage of stable accretlon shoreforms such

as points, splts,‘hooks,'and barrler berms, all_contalnlng

'.high—priority Class I recreational beaches. ‘Whlle thehz;ObO :
‘miles'of Washington's inland andvstrait”shOres‘contain-onlyv”

about 5% of such natural accretion beaches, it is particularly



unfortunate that nature short—changed the coast ofbgreabest
population density with those gravels that produce-the
-porous storm-berms and accretlon shoreforms contalnlng dry
beaches with backshore env1ronments...(See text on accretion

shoreform and Class I beach resource valuesl) -

This situation'has'beeh further aggravafed by dniformedvand
-illeconsidered upper foreshore:bul<headind ahd filling over
some of these orlglnal storm protective berms, thus down— ]
'_gradlng former Class II and Class I to er051onal Class IIIt
beaches that now have to be malntalned" Wlth 1ncrea51ng .
costs, and their art1f1c1ally created backshore flllS and
pavings "defended" against erosion. Much of present beach
erosion also has its orlgln in the exten51ve prlvate bulk—
headlng and groining updrift from such public beaches, cut;’
'tlng off and slowing down the former supoly of sand and
gravel A city that prides itself on 1ts exten51ve water—
ways and so- called recreatlonal marlne beaches has squandered»
what little dry backshore beaches it had as its‘geologic
heritage, and reduced the original 20%fto’2%%;7lonlyvl/8th,
of this high priority resource~now remains( assignlng onlyv
:l/IGth of an inch of Class I beach to»each'backu§'$eattle

citizen.



POTENTIAL FOR PUBLIC BEACH QEHABILITATTON OR ENHANCEMENT

CARKEEK PARK 'Only‘a tiny Classvl dry berm beach remains‘
| | as part of thehnpéer foreshore of Pipers
Creekndelta. This fluvial cone would nornally act as an
lmpact baffle for both south and north drlftlng beach materlal,
" from nearby "feeder bluffs. Constructlon of the railroad
."Chlnese I}'all’l bulkhead has largel] deactlvated these bluffs.'
in terms of beach supply sand and gravel, as has bedload
sediment frcm‘a meander-restricted Plpers Creek.“'Thus.We‘
have a material-starved and shrinking'heach which'at,high
.tide cannot take care of more than‘fift§'people wlthout oVer—

crowding.

Beach scale should be related to park scale, especially in
v1ew of the unique and high prlorlty comblnatlon of beach

and stream channel ‘that is so attractlve to v1s1tors,.and_
partlcularly to children. No recreatlonal env1ronment has a
hlgher "use" value than that of a meandering small'beach-Creek
vthat no amount of "messing w1th" can dlsturb and affect or
that needs maintenance or other protectlon. Such a rare
'child - creek beach habitat combination_oberates in happy

,compatibility at Picnic Point, Meadcwdale, and SeahurstiPark.
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Carkeek an outstanding opportunity to develop an adecuately

sized Class I beach and natural shorescape. lhe creek resource

can be ideally adapted to conform in geohydraullc balance w1th
‘:the marine shore svstem. While this report is not concerned>
7w1th beach desrgn recommendatlons,_lt mlght nevertheless be

noted that probably no money expended for thlS purpose at Car~

'_ keep Park could pOSSlbly produce oreater oubllc beneflts —

an 1nvestment that can be staged as a pay- as you go beach

enhancement program.

~_ MEADOW POINT ’ - Meadow Point, despite-its past
- GOLDEN GARDENS PARK :
. hlstory of commercial utlllzatlon,,
remains, nevertheless, the only natural looklng accretlon type
shoreform within Seattle S coastllne. Thus a few hundred
yards of berm beach in over twenty flve miles of shores lS'
all that may be called representatlve of such recreatlonal

beaches, w1th the;r drlftwood backshores and dune—grass

environments.

The~geohydraulic berm-maintenance system‘operating atIMeadom
Point is partlally subplemented by a geopneumatic system
-creating'a mini-dune ‘habitat in tnesouthern accretlon sector“
of the Point. Small perennial and seasonal sprlngs from_the
_Sunset Hill aquifer also supply the Point_at both north and

south ends.
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A number of problems are affecting thi sdtost precious snore
‘resource of Seattle, not the least of‘wnioh are those‘arisingb_,
. from an apparent lack of understanding as to the importance of
the resources and the nature of the systems that producef

them here. For example, ‘dumping ma551ve rlprao and rubble
plles onto the southern accretlon pocket represents not only

an. lnsult to the esthetlcs of a lovely crescent sweeo of sandy
beach, but, what isg worse, such dumplng can not and w1ll not
'prevent erosion here, if that is 1ts Durpose. Fllllnq and'

bulld021ng a pond and cattall marsn that has eerted at the.

ynortheast corner for many vears makes the result of.fresh waterlyﬁfs*

input from the hillside seem equally short sighted and heavy- -

handed.

Parks should be deslgned around thelr resources, not over
them, ‘and even the red w1nged blackblrds that once returned

to thls habitat each year were part of_the publlc herltage;~b

For examnle, the dune system seems to operate more or less
without control or dlrectlon, but its functlon could well be f
part of the beach park design. There are, furthermore,-some'
: ba51c geohydraullc problems associated w1th the beach system"
1tself.‘ As can be seen from the drlft—rose dlagram, and as -
noted by observations over the past twenty—flve years, ‘the netf‘
drift along the north beach is southwesterly_to the‘south
beach, eyen though there is'periodio'return transnort af sand

to the north vocket {and partially by wind transport).
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Northerly storms tend to erode the north bank near the pond,
was well as the tight and non-porous fill‘material.underlying“
the dunegrass backshore of the point's apek. This unnatural
_condition prevents wave swash from building a pofous graVei berm,
that can act as a flexible storm”buffer‘for the dunegrass habif‘
tat. " Since the point does not receive beach maintenance |
materials by 1ongshore drift fron elther the north or south _
following the appearance of rallroad and street bulkheads, thls?'”
shoreform is slowly losing- ground, as. the flner fractlons of
sediments reacn»the near and off—shore wlthout volumetrlc make—,

up along the beach.

Without going into site specifics, Meadow‘Point, 1ike Carkeeke
Park beach, is also in a starvation:phase;; In view of its';.
great popularlty, and because it reﬁresents a one—of-a—kindb
iendangeved spe01e 1n Seattle's shore zone, this beach and en-ff-'
v1ronment should also be enhanced. and redeSLgned to reach lt5:
inherent potentlal as a runctlonal esthetlc, and. recreatlonal f
resource. Among basic needs here could be enhancement and con—'_~
trol ofbthe rare duns systen-_upper foreshore and backshore
,rehabllltatlon to a properly functlonlng natural storm ~berm n
system around the erosional apex of the p01nt; a p0551ble ex—k;-
tension and realignment of the north_beacninorthward perhaps.'

a hundred vards to.prevent further backshore'recession,'and_totv
'provide_aaditiOnal dry beach environment to this lihited city;
park; and perhaps evaluating the various opportunltles that

the local ground water flows provxde for rehabllltatlng and
enlarging the nearly burled freshwater pond and a p0551ble tle—
in with a future marsh-pond in the present stcrm—surge basin

on the central Scotch Broom meadow.



DISCOVERY PARK The erosional Class III beach just west
VNORTH BEACH . - ‘ ‘ -
‘of lower Salmon Bay andsLawton'Woodsvrepre—

- sents a short reachlof typical Puget Soundisea—hiuff enyiron; .
ment. Here bluff recession is activetwith consrderablef' o
sluffing and‘slidingualongrareasAof imperviOus clay-silt beds
and Water seepage siippage planes.‘*The biuffs are typically’_
low in gravel, and there.is thusllittle heach'drift(sediment.
bcoverlng the wave—cut foreshore shelf above hlgh tlde Two
1mpos1ng glacial erractlcs, and some large boulders in the

mid and lower foreshore attest to bluff reCESSlOn progress,
while lending wilderness character to thlS beach env1ronment;'
In v1ew of its park status, no structures oxr pav1ng should bev
sited near the top rlms in order to forestall temptatlon to :
defend such arbitrary areas with~useless‘bluff—toe revetting‘ .
along this reach, defense»works that haVe already degraded the
priuate:sector to the east. Thevriprap-fill—boundary of the
'Metro‘site at the west end of this reachfcouid.be utilized as -
an anohoring groin for the establishﬁenthof a short Class I
pocket beach at this location for highftide,recreational beach

use and access.

DISCOVERY PARK Only a generallzed statement can be made in-
SOUTH BEACH

this condensed overv1ew, as to the many.
‘alternative approaches to shore resource develOpment‘and manage-. -
ment in this city sector.. Although the major bluff beach

environment is intact and untouched, the beach system itself -~

has suffered considerable change invterms of reduced upper

-9-



foreshore drift-belt loading and -drift passage betveen Smith
'Coue and West Point Light. Especially is this truefsoutheast
‘or the Light where the ill- consrdered foreshore 1nstallatlon:
'. of a riprapped sewage lagoon has obllterated what was once anr
outstandlug Class I berm beach. Not only has a rare herltage -
resource been buried here under shorescape aesp01llng rubble,ff
but this structure contlnues to exert,negatlve effects 1nx

vcontributing to an increasing erOsion phase around West Point

- Light, while its southeast oocket acts as - a drlttlog trap

that w111 continue to mess up and cover what little dry beach'; 

remains in this park.

If this foreshore seawall enclosure is to'remain‘ffor whateuer‘:
park or Metro use)} then it would‘be>aavisable to realigh:the‘au.
’.northermost bluff beach so that a robust.éravel berm:can be
;curbed from the outer south corner of the Metro seawall south—
. easterly to the end of the present Class 11 beach where 1t ;“
meets the protrudlng blufr buttress that makes up the base
'complex of the overlylng Cllff This would create a much—k
Aneedeo major dry berm beach (w1th dune’ grass olantlng and
'beach—parx pichnic fac111t1es) for Dlscovery Park. It would not
only be stable at this orientation, but would cease to act as

o a driftlog eddy trap.

The Magnolia Bluff reach between Discovery»Park and Smith
Cove represents a variously intruded Class III erosionVShore,.f
mostly bulkheaded; A narrower foreshore .and nearshore shelf

creates here a higher wave-energy zone. Variable bluff_compo—'



sit

Ia 1

ion and wat er table effect s have resulted ihfspottyvinsta—
bility of this bluff. Haphazard defense works; past'and

present, have left here a sorry mess of'etorm iittervhear‘un—’
,tenable dwellinqs, or-their former’sites."There are, hoWever{,'p
vet some beach park p0531b111t1es between Wagnolla Park and

the Coast Guard property at Srlth Cove.r,

'MYRTLE EDWARDS. PARK - There existe_hefe bOthbelneed,pae Qeli'

| as an exciting oheilenge io tefﬁs of
Mcreating a naturel and scenio quet‘Sound driftwood ana'dune;
grass beach fecing out into Elliott Bay. Such a ba51c addltlon
to this bare park area would be of partlcular SLgnlflcance not
only as an adjunct to the shore habltat‘dlsplays at the neatby.'
‘aqﬁarium, but just inthe uniquenees‘of‘its existence'inpthe.

downtown area of a busy harbor.

Desplte some shortcomings of the nearshore bathymetry for
'stable dry beach development namely the relatlvely steep
nearshore Droflle, the possible use of subtldal 31lls, and the‘7
fact that one or two embayment beaches can be orlented to the B
local wave refrartlon patterns, make such a development

praCtical, and at a modest 1nvestment cost



ALKI -BEACH | The 11,000‘ £t. long reach of shoreline between
Duwamish Head and Alki Point light is made up
~of a number of distinct beach shoree.e‘Beginning at the small -
bulkheaded vista park at the Head,.a rubble—coveredgandtbulk;
headed Class IIIL beach extends eoutthsterly:alonQ Alki Avenue
for 6000 ft. (54.63), followed by 1,500 ft. of Class‘b‘bathing
beach (13.6%), 2,500 ft. of bulkheaded Class.III perk:beach
(22.7%), and endlng w1th 1, OOO ft. of housxng bulkhead and .
Coast Guard rlprap beach at the ‘lighthouse (1. l%) : Thus Alkir
tbathlng beach represents only 1%~ of Seattle = marlne shorellne

covered in this analy51s.

‘The_relatively broad intertidal fofeshore shelf‘widens greuf'
ally from Alki Point to Duwamish Head. Orientation to both
wind waves and boat ttaffic'wakes is shch.as to produce‘tela-"‘
ti&ely balanced longshorehdriftingbof sand, there being no -
gravel avallable to: bu11d a stable storm—berm backshore.g
'>Under these geohydraullc condltlons it would be fea51ble to
create a major above~tide recreatiocnal beach attaﬁhed in the
-north to the vista park at Duwamlsh Head. Unllke the profile.
situation at the Lincoln Park south beach, where the paved high-
level shore walk’cah-be‘replaced with a lower level beach berm,
the Alki Avenue toadwey is fixed to its present bulkhead and-
retaining wall. This will'necessitate.a future walkable back-
shore berm to be below the street level. Here, however, a

porous gravel bern will create a backshore that then serves

-11-



as a stormitide bufferrto fhe concretelbuikhead, ebviatinq
bfhe riprap rubble'nok despoiling this segment of public shore-
line.e-(Some‘bf this rock could be utilized for groin‘core con- .
strﬁction since the convex shoreline near Duwamish Head will.
requlre more than one beach anchor out to the MHHW tldellne )
iThe flnal goal and result of creatlng a new driftwood-dunegrass
'backshore environment will be that of provxdlng typlcal Puget
Sound beach experience as a counter to the art1f1c1allty of,

rubble and concrete now- dominating the West Seattle seascape.

- LOWMAN PARK The present cOnerete and masonry bulkhead

| projects into a flat upée# foreehofe—that is-
devoid of a protective sand and Qravel drift-berm. This situ-
‘ation is a result of bulkheaded feeder’biﬁffs.and banks on each
side. The bulkhead is thus subjectvﬁo undefcutting, and'tﬁek
structure is exposed to drift-log batterlng durlng hlgh tlde

pevlods.

This Class III wet beach is part of a breed foreshoﬁe shelf
upon which an acCretion-type point might'bevbﬁiit over the
upper  foreshore. Such'a'point shoreform with both northwes£
and scuthwest-facing sﬁores could be designed with aihidden'
baekbone of porcus cobble. Depending onethe length of shore~ -
line to be enhanced, short side~groins with flat, unobtrusive
slopee may be neededeto retain a stable beckShore that can .

serve as both storm buffer and recreational dry beach to this

-12-



mini park. Some orivahe,propertles on’ each side o- the park
would have to be 1ncluded in the overall beach de51gn, as would

also the stormwater outfall extenSLOn.

"LINCOiNVPARK Little remains of the Class I beaches that.
NORTH SHORE o o : - . . .
: ' must formerly have-made up the tip of Williams»-

Point. Only about 300 ft. of the- 1mmed1ate north beach retalns V

a gravel storm berm with narrow backshore of driftwood and dune-.

"grass partially 1mpacted byAa low,concreterretalhrng wall.
Northerly etorm wavee refractIWith minimum'drift,anglevupon
this berm beach,vwhile Ehe southerly storms allowhonly'low—
.ehergy refracte&nwavee to'operate_a elow hortheasterly drift;

hence its generally stable condition, and Class I etatus{

The balkheaded point in front of Evans Pool -likerthe Lowman
.Park bulkhead; juts well into the upper foreshore and is thus
.orogrammed for erosion and drlftlog attack.. »The.former porous
and_flex1ble storm berm has been replaced.wlth an-hnyielaing,

v non—porous.structure:andbpaving that ie incompatiblebwith a
’geohydraulic:system that has operated here for“thousands of
:years- A number of alternative beach rehabilitation approaches
are also possible here, but they depend on an overall program

of south beach restoratlon.

Asid from the short reach of Class I beach that shows a
typically steep accretion shore profile in the upper foreshore

drift belt, the remaining north shore grades from Class II to.



Class III intruded beaches. The por:bevnmost end of this
' crescent bay beach is erodlng because it receives little

drift gravel from the bulkheaded . shores on elther side, and;
because 1ts backshore is made up of: the tlght and‘non—porous
‘pathway flll that allows full storm wave swash to pull the
material seaward. - The drift-rose dlagram shows'a nOrtheast

- net drift effect, which makes this horth-end beach (non- |
bulkheaded segment) a good. candidate forrreaiignment ahd en—‘

. hancement to a stable accretion beach.

LINCOLN PARK Bulkhead intrusion into the gravei-starved
SOUTH BEACH ’ ' -
' foreshore of this reach has exposed this

- poorly sited and designed structure to con31derable deterlor-
atlon from both driftlog battering and toe undercuttlng. - The
combination of concrete bulkhead and asphalt paving Slted over
this wet Class 11T erosron ‘beach represents a shocklng and o

dlsmal example. of beach park de51gn — a Vlsual bllght that

. even the lovely Madrona £1lubb- frlnge can not overcome.

 As:illustrated'bf-theiWilliams Point'drift—roseﬁdiagram, the

. south beach net drift-effect is northwesterly. The change in:
shore orientation of this curving,bay?beach, however, produces
a nodal or drift re&ersing point near«thevsoutheast‘ehd of
the park, one in which wave refraction from south winds tends

to move sand into the accretion pocket next to the ferry dock.

-1l4-
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E mhese geohydraulic conditions are thus faVorable For creating

a Ialrly stable Class I dry each in that portlon of the park.

It is not the purpose of this preliminary'eVerviewdte recom-

mend specific correction or enhancement policies, or design- -

specifics, but rather to evaluate the beach and beach-process .

status in terms of an overall rehabilitation program,'and to -

point out local potentials and limitations for these proiects;‘”
At Lincoln Park there is an early need to resolve the bulkhead e

~erosion situation. Here, however, bigger is not better, -

especially when it should be a,mattervof'sorrecting the basic:

‘mistakes of thevpast, rather than prolénging and en}arging‘
--them by even more costly "defense works." ‘In the final analysis,'
all‘the expensivevbulkheading,and its eostly annual maintenance
,donly protect a 3" layer of asphalt that_has no business sub— |

-stituting for a backshore beach.

Both technlcal and economic fea51blllty await only a recognltlon
'“of the fact that one of the largest shoresrde gravel pits on

Puget Sound is located Just a few mlles away on Maury Island.

It may be a tlme for understandlng that'“bermheads":could, in
many. 1nstances, replace bulkheads,‘and that we mlght begin to
correct some of the 1nequ1ty of a 51tuatlon where an unpopulated
area possesses gravel so much needed by the starved beaches |

populous on the east side of Puget Sound.-

-15=-



 SEOLA_BEACH Several hundred yards of natural bluff»shore'
vremain just north of the southern city
boUndary.' Most of this'shore.is Class IItbeach with marginal
sand and gravel drlft-berm along the toe of the Madrona—treet
- covered bluff. A little over-a hundred yards of the north end
of this unintruded natural beach can be classified as Class I
bluff-offset berm.beach. Here 'a tree covered berm creates a
_inarrow backshore enydronment, one that could be developed 1nto

‘ .a"shady and . unique beaéh pafKCShorescaPe'f

CONCLUDING STATEMENT

The foregoing publib—beach overview represents a preliminary -
“analysis of the geohvdraullc shore status, and the many poten—_:

tials For beach enhancement along Seattle s crltlcally in=

'-trua.d marine shorellne. It 1s meant to serve as an 1n1t1al

eye gpener to the 1nherent shortcomlngs in those shore -proces

envi ronnents which create and malntaln Class I accretlon beaches,
This overview report and new approach to a very old problem is

intended@ to serve as a catalyst for the rehabilitation and

enlargement of one of this city's greatest public resources. - .
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BZACH COMPCNENTS, CLASSIFIC

P

TLON, AND SYSTzMS =

- . - » - .

wWoli Bauer

Of the four basic tyves of shores, narely rocky, beach, marshy,

and estuarire, the beach type is the mest prevelant in this area,

The zones and componsents of beaches are illustrated in Pigure [A

Beaches may be classifisd into thres major classes azcorxding to
the exisisnee or absencs of a backshors sbove mean higharehigh
w;ter. They can bs further diff’er&sntiawd as to whsther théy arg
natural (uﬂmpaired), or intruded (impaired), - This classification

1s shown in Figure YA Unlike ocear beaches which are primarily

sard that is ea.sily eroded during stom#, Puget Sound and inlard
strait bsaches are composed of sand and gravel derived principaﬂ‘y
from the srosion of glacial moraire bluffs making up the shorelands.
Eere it is exactly the presence of gravel that usually provides

th® proper material porosity for berm building during storm cone
ditions, and thus accounts for abovs=tide driftwocd beaches with

vegetated dune-grass backshores. (See Figure!3A illustrating the

swash-current cycle that is responsible for over 8C% of all geo=

hydraulic beach action along our shores.)

CLASS I BEACHES are aceretional or rollback dry beachss, the backe
shore of which is only wetted undsp axtrems tide
and wave conditions. Those beaches are usually the accretion tormie
nals of their Drift-Sectors, and as such are cerpunsntis o points,
spits, tombolos, as well as the various bluff~offsat, and bay or
marsh«barrisr shorefoms. (Ses Figure7A, Aceretion-beach Environmsnts)
——————— .

ons are sxcernis Trom a futurs "3hore=Ragsourae sanuald,

tisa 2nurfesy b She ayutior.
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CLiSS IT BSACHES - are marginal erosion beaches, usually at ths
foot of gravel«com.aim.nw banks and bluffs that

supply the uppsr foreshors with a fairly heavy drif+t bsrm, but

without creating a stabls and dry backshore zons above MHAW lsvel,

CLASS ITI FEACHES ars erosional beachss under barnks and bluffs

that are generally low in gravel and high in
clay, and where the bluff tce and upper foreshore 1is wave=-cut
below MHYW level with minimum beach material cover to protect the
foreshors shelf,

This beach classififation systenm wss dsveloped for sasy public
recognition and use, one that would not require a scisntific knowe
ledge or detormination of bteach goc-morpholegy. It is simply based

on the pressnce, absence, or marginzl extent of 2 walkable dary

backshore berm under coincident high tide and wave conditions.

THE DRIFT-SECTOR SYSTEM * It is not the purpose of this beach
system review to present a full taxt

on the many components and variations of shore processes and shore-

forms., Suffice it to daseribe the Drift-Sector as an integrated and
independently operating erosionetransport-accretion beach system up
to many milss in length, and separated from adjacent shores or Drifi~
Sactors by natural or artificial boundarie§. Each Drift-Sector is made

up of four basic elements. (See FigursSA)
. A —

i, FEZD SOURCE: The most prevelant beach cover and berm bulldin
material sourcs are the beach bluffs or cl.;fs, or *the banks ot
marine terrazes. wWherever thoy ars in an active overating stats,
thay are hereafter referred o as "Feedar Blurrs»,

* Text and illustrations of bheach-process systens arlc
a Future YShore-ilescurce farnual’, and ave furnished he
publicatioa ecourtesy by the author.
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FEED SOURCE (Cont:.nued)

The rate a.t which beaches are nourished from feeder bluffs
depends on their ccmposition and the hydraulic ensrzy isvel
of  the Bluff reach. Orientation to a long wave fetch, and
a low clayecontent bluff composition resalts in a high and

- uniform rate of bluff recession and beach feeding., Non-

uniform composition or stratificaticn of claj, sand, and gravsl
may bring about erratic cave-ins and sluffing due to weakness
planes or multi-level water tatles. -When the bluff has a

~unifomly distributed clay content, its quarry face is rear

2“

vertlcal, and its operaunrr rate isg slod and. suaady.

DRIFIWAY: The primary drift belt of longshcre materlal movee .

- ment lies within the lowsr backshers and upper foreshors zons,
" and the d*:.ftway is thus the corrider which connects the feedsr
. bluff with its accretion terminal shoreform. ' The drift cover R
' on any driftway reach may be sparse or thick;, and it may e:Lther 3 /.
" be sizewclassifisd or well mixed depanding on the relative .
- bluff feed rate versus the wave-angle transport rate, While

-sand is moved at all levels of the intertidal foreshore, gravel
is invariably transportad along the prevailing daily high tide

level in the upper foreshore. Cobbles may move only during high

‘Wwave action, and boulders will move occasionally under driftwood |

impacts. Fine silt generally remains on the lower foreshore,’

along with clay-size materials that eventually reach a non= .

retarnable lavel in the ozf shore,

VACC'-Z&TIO\Z ‘IE‘EMI.\.AIS' " Longshore and littoral dr:.f t movement '

. takes place in reversing cycles with the wind changes, and
- thus more than one accretion shorsform may be in its path, or

form a terminal dumping areca within any one Drift-Sector.

- Normally, however, prevailing winds create a nst effect in orns .

direction over ths years, with a distinet down-drift tsrminus.

. Such accreted deposits are shoreforms such as spits and hooks,

open’or closed points, single or dual-berm tombolos, as well as

bay and marsh (and estuanne) barner-benn Deacnes.

..SEC'IU? BOUN‘DARES' In mfﬂrung to T“i'rure"m 3.?. can be seen that

. each independent Drift-Sector is separated from the adjacent.

shore or other Sector by a drift gap or barrier. These boundaries .

" are quite absoluts when they represent natural deep-watsr rock

promontories and rock spurs, or artificial deepwater bulkheads, -

. Jetties, or groins. leak or overlap toundaries are those which

may be storm breached, or where considemble sand may drift

~ to another sector in the lower foreshore or offshore. Such

inter-sactor matorial mevement may occur across low tombolo A
bars and berms during storm tides, low-proflle groins, or upper -
foreshors bulkheads. Ssctor boundaries also overiap, at tires,

‘where prevailing drift is split by a headland dividing adjacent

Sectors with largs variation in beach. orientation,
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RESOURCE VALUES

OF

ACCRETION SHOREFORMS

LErS)

BASIC SHOREFORMS

- Acerstion shoreforms are physiographic and biochabitat entities
_representing the downedrift accretion terminals of their re- '
'spective Drift-Sectors, Their physical backbomes consist. of

gravel berms in the higher energy zones, and of sand and firer
gravol matsvrial in the more wind-protected aress. These

~ primary berms making up the wirdward shore of the 'shoreforms .- o
_represent our major Class I recreational bsaches which, in turn,

- . act as protective sea and storm dikes to the dependent bio- -
‘habitat lagoons; capillary tide-channels, marshes, and glder

marsh-meadows in their lee, Practically all inland-marine
shoreforms may be class;fled under four basic headings:

SPTTS (and HOOKS): are wave-built and tide-current contrelled
‘narrow sand and gravel deposits extending parallel to, or curving

cut from shors, < characterized by a wave-built boach berm on the
seaward side, and a marshy inside shore, unless sufficient lagoon

‘or bay fetch exists for building a moderate 1nszde_berm beach as well,

 POINTS: are low-profile shorelire promontories of moro or less

triangular shape, with the landward baseline forming the coastline,

1 and the apex extending seaward, Points are invariably locatsd at

some directicn break of the shoreline, and thsy may be over the
wavewcut shelf remnant of a headland bluff, or represent a last-

phase accretional deposit that had its b3ginnings in converging

spits, the closinz of a hooked spit, the talus of a former ccastal .
slids area, or they may form on a straight coastline over a low
profile tombolo-effect area, Thus points are always in various
stages of development, They are characterized by the dike-like

berm that storm-tides have heaped along and above ths hizh tidsline
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of the two convarging heaches, and which driftweod and dure-grass
coveraed berms encloss a central inter-tidal lagoon, brackish pord,
marsh, or an older high-marsh meadow,

BARRIER B3.CIES: are aceretion snoreforns of sand and gravel that

have been ceposited, like storm barriers, in front of shoreline -

indented former bays and bights, estuaries, or Sluff-offsats by

longshore drift from feedsr bluff headlands - characterized by

a stormetide berm above hizh tids acting as dike and seawall to the

backshors Sluff-shelf, meadow, marsn, lagoon, or sireamemouth tidal
surgeplain,

TOMBOLOS: ars caussway-like aceration spits commscting an of Sshore
rock or islarnd with ths main shore. Inland-marine tombolos may form
by sither one or both of twe machanisms where longshore drift is
slowed down by wave attanuation from an offshere-forashors abjsct,
and thersby accumulates within the wave-shadow beach area - or
where outside wave refraction around such an object produces cone

verging shore waves betwesn the object and the drift belt,

When tombolas reach maturity they constituts an acceretion teyminal
for sach side of the Drift-Sactor they have manazad to divids.
Depending on the orientation to prevailing winds, as well as the
fetch exposure of each sids, a tombolo may hava two Class T bemn
beaches, or ons side may be more sheltered to produce a marshy
shore and lagoon, (Single or Dual-Beach Tombolo)

.{Refer also to Figureid)



HE ACCRETION-SHOREFORM AS A RECREATIONAL RESOURCE

Recreational shoreline experisnce on Puget Sound has many

- facets, some of which are basic to all watorfront activitiss,
while others are peculiar to certain shoreforms and local con-
ditions. Recreational shore use also changes with the weather,-
the tirde lsvel, and the seasons. Shore appreciation is further
tied to individual tastes, interests, and sense of values. Thus'
erosional beaches with their high cliff buffer. zores,'esnecially
the most common Class II type, possess varied scenic and recre-
‘ational valuss to an increasing number of people. They are often
the most inaccessible wilderness-type shore environments in our
midst, and the seabluffs themselves present a: dramatic showdasse
of glacial geolozy as well as biologic habitat.. It is navere
thelsss possible to assign overall rec*satlonal prior*ties to
certain beaches and shoreforms in terms of quantitative consi-
derations that lsnd themselves to ratlng and conparlsons w1th a
minimum of bias. ‘ :

1. UNIQUENESS: In the inlandcmarine waterways, accretion beaches
and shoreforms reprosent only a. small fraction of total shorelins, -
" lass than five percent -- and a significant portion of these has, -
- and is being converted to erosion~type shores by .mnroper bulk-'

headzno developﬂents and shore distu:baﬁces.| ~ -

2, ACCESSIBILITY: A second nrlorlty factor: is that of overall

access to a dependable dry, above-tide berm and walkable backshore,
even under most waveeaction conditions., Points, spits, and tombolos
“also offer protected water access by v1rtue of thelr Hual—s L0Te system.

. '3. PEESERVATION TDMS: A third priority Pac»or is that of remaining-
. time in terms.of heritage preservation. Accessibility and flat topo=
graphy have mads them prime targets for real sstate, Jhat still

- remains has now become a truly endangered shore 5DBC16

A magor'plns-factor of Class I beacnes, as comnared to the more
‘common erosional seabluff shores, is that of backshore use-no.entlal.

‘A1l thrse types of beachss have intertidal wet foreshores with tide~ '
regulated walkability, clamming opno*tunltles, and similar uses,

. However, the accretion bsach has in addition to this forashore com=.

. mcnality a dry driftwood berm with dune zrass  and flowering vegeta=
tion, a 24-hour beach environment without-tidal interruptions. As the

high tides and wind waves take possossicn of the wet and narrow.

- erosion shores, such activities as camping, social driftwood fires,

and espacially dry sand and gravel picnickinz and sun bathing bscoms

increasingly marginal. It is ospecially in areas of high-frequency

beach visitation that the remaining Class I dry beaches and assocmatad

snvironments will bs -sver more soug&t after and valued
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‘THE ACCRITICN - SHORZFORM AS A BIOLOGICAL REZSOURCE

As in so many instances of man®s invasion of natural environments,
recrsational shore use is not always in tae best interest of the
Tesource, or man himself, Some ov8n space entitias such as ostuariss,
for example, are invaluable bio-process savironments at tne food
chain baseline, and intensive recreational use can bring about
serious reductions in natural brocess opsration. MNan can affect such
biologic systems in two Ways, elther directly in lerms of comsumptive
or pollutive activities, or indirectly in tomms of affecting the less
flexible gsosphere to which the the more flexible blosvhere s trying
to adapt.,

In the Puget Sound basin scheme-of-things, the basic and constantly
_recurring geo=nydraulic process sequence is the 'ssdsr 31luff - Driftway
~ Accretizn Terminal Systam, Not only has this regultad in accretion
shoreforms composed of high oriority reercational (lass I cerm peaches,
but a direct consequance of this process has also been the crasation of
bio-process habitat in the form of shallow lagoons and protected salt
marshes leeward of thase shorsforms. Thus the glacial gravel in a re-
céding sea bluff is directly responsible for shallow marine, benthie,
and saltemarsh - tide-channel cormunities — all performing cumulative
functions for and within the total biosphere of the inland sea, It is
this dual recreational - biclezical resource potential that establishes
the high priority resource position of accretional shoreforms at this
time., It remains to be determired whether this is a dilerma or an asset.
It is an unusual Juxtaposition of dry recreational and wst biological
enviromments, both esthetically ang functionally valuable in their owm
Z‘ight.

From the standpoint of recreation, this dual resource has fared without
major problems thus far. The wincward bsach svstem has readily absorbed
boat landing and beach traffic becauss of its usually robust gravel

and driftwasd cormosition, while any leeward marshy chores and shallow
lagoons have tended to discouraca pollutinzg motor boats, or consumptive
marine activitiss aside from seasonal bird hunting, Howsver, it has
been in its use as a roal estate commodity that tha effocts have been
devastating. Atiesting to this are the bulkhead blocking of feedor
bluffs and  driftways, obliteration of storm=-tide berm buffers, and the
conversion of marshy lagoons into sterile boat basins and fills, ali
challenginz system integrity.



THE ACCRETION - SHOFEFORM A3 AN ECONOMIC RESOURCE

If it were ganerally realized that o:ly about five percent of our

 total inland marine shorss are Class I dry berm type associated

- with accretion shoreforms and their multi-purpose backshore en-

- vironments — thers would be few. misvzv1ngs in classifying them

as an encangered species, and a551gn11g them highest heritage :

resource status. In the context of thit reality, as well as any

- long-tsrm economics, their burial undar single family residential
“housing and bulkheads constitutes thsir most ‘misapplied and self=-

- defeating use on the part of dsvsloper,: awnsr, and peraxt—issuelng

government alike. Structural intrusion of the upper foreshore and .

- backshore-bsrm with the subssquent destruction of rars Class I
type beaches has the followlng economic consequences' )

A, L0SSES TO THE SHOTE OWNER

1. First of all it removes the very beach environment thit attracted
' ownership in the first place, and the beach is thus lost as an
. economic asset in terms of latar resals valuss tied to recreational
and esthetic amenities. Proliferation of such use along a single
reach of besach subsequéntly reduces the rirmediate settingn value
of the lots in the shorescape, one over which naighboring beach
owners conld have exerted soma control for thelr cornon galn.

'1‘ 2. Berm and foreshore occunancy and bullheadlnv downgirades neigh-

boring property valuss, while seriously limiting adjacent shore

use bocause of established bulkhead alignments, Irregular align-
ment and spotiy bulkheading also ereate driftwood accurmlation and
erosion pockets of natural beach lots betwsen bulkheads, This, :
in effect, commits remaining beach lots to certain design restric—
tions, and limits lot utilization.. L :

3, Placing houses into ths dynamic and sh1 ting acc“etlon zone of the
shore~process corridor invites bulkhead defense works to protect
an eventually .untenable position. It changes the berm and driftwoed
beach-building action of storm waves to one . of bulkhead battering
and erosive undsrcuttinz, and thus makes an enemy of the construce
‘tive forces that produced and maintained this heritage environment.
The consequences of such arbitrary and misplaced structural intru-
sions not only invite costly maintenance, but can lead to total
losses under extreme coincident storm-tide “disaster" conditions.
Housing placed on accretion shoreforms within nmedium to high wave- .
‘energy zones may be inundated by combined wave and stormesurge



- water levels of eight feot or more above MHNW alongz open Puget ,
Sounc. and Strait shorelands. Such locations on accretion bsaches
will, in the future, exact heavy iasurance charges or refusals.
Just as the X-yvear frequency river flood inundates the flocdway
and floodway fringe of its floodplain, so does the X{-year fre-
quency stormesurge tide inundats the berms and marshy oacxshcrev
that censtitute the storm-tide surgeplaln.

B. LOSSES TO0 THE DEVELOPER -

1, Rowvhouslrg over ths backshore berm within a nlanﬁad dsvelonmsnt»'

- not only removes the magnet  that would increasingly attract
future familiss to ths v1c1n1ty of such a shoreform environment,
but by its view-blocking preserce and bsach destruction drasti-
cally reduces future interest in, or purchass and resales value of,v,'
ths :zdjacent and backup fringelands, Such effects are neither
in the long-term interest of the buying public, tne herztage viewlng
public, or the real estate industry.

- - 2. the colonization of peoints, Spits, and berm barriers places housing

at the lowest watertable level in the county, locations where
future secondary and tertiary treatment facilities will have. maJor

o cost impacts on devaloper and lot owner alike,

”3. Whlle the initial 51ting of *ow-houszng on an accretion shoreforﬂ

would appear to be a low-cost and logical development plan that -

o returns high profit margins on high-pricsd waterfront property, it
is often a most short-sizhted approach from a business standpoint
'if the limited number and size lots over the beach are equated to
the unlimited number of lots that could bs sold and re-sold at
increasing profits as time further appreciatss the values that the
magret of a nmatural shoreform envirorment in terms of view and
accessibility offers the surrounding uplands. Most developers of
waterfront properties today still pluck ths goose. that laid, and
eould contxrue to lay, ths golden eggs,

C. LOS =5 TO Tc7 LOCAL PUBLIC

1. In viaw of the fact tha beach berms of accretion shoreforms
generally creats an adjacent low-enargy zone for lagoori, marsh,

" or estuarine environments, it is almost impossible to develep -
the barm backshore without loosing the dependent bio-habitat
area — even if the latter remains untouched by dredzing and
filling. -Only when such an integrated shoreland system is of
large scale, exists there an option for rulti-use resource
management, The destruction of one resource to create another,



whether that. be beach berm baékshdre, adjacent marsh
habitat, or a lagoon and tidal bio-process system, . such
sction represents a taking of heritage resources without

compensation to ths public. Functional componants of the

Shore-Process Corridor do not exist and opsrate along arbitéany

" geographic or property lines, but rather along long-establisned

ecologic boundaries, If the boundariss betwsen resource and

‘real esvtate are not estadlished in shorelands management, long-
- term, and ofien irreversibla losses of finite resources become
~inevitable, S S '

When aceretion-beach housing burial removes the functional,' 
recreational, and esthotic focus thah such an original shoreform
exerts on the surrounding lands, ~ it also removes the potential

' tax base inhsrent in the local landscape. Not only that, but
" seldom are the costs of final services and utilitics for such.

growtherestricted and limited nousing sites justified. Docu=-

mentary evidence continues to accumulate supporting the contene
tion that preservation of such milti-purpose resource entities
of open space through public aquisition can often be amortized

through the resuliing tax dase increases on the surrounding landse..

Y
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POSITICN PAPER 3375
Wolf Bauer

BULKHEADING SYNDROME

Man's structural intrusion inta the gao=hydraulic zone of the
Shore-Process Corridor has placed fived acd vdaadr objectis into
a shifting and "live” environment, the irevitabls outcome of
which is their rejection by a dynamic system, In fighting this
re jection; man has made the sea his enemy, rather than treating
it as the friendly erergy sourcs of his ssascape heritage. While
the selfwimposed defense of an untenable Shore position may be
man's propei-ty-right prerogative, it is hardly an absolute right
thn his actions ard structures affsct a longshore beach process
system, and altérs the erosien - iransport - aceration status of

adjacent shores within the loecal Drift Sector.

Bulkheaded siructurss projecting >into the foreshore not only in«
crease wave down-cutting of the for@shom‘ shelf, but often act as
groins that tend to interrupt longshore.drift, leading to unbalane
cing geo~hydraulic sffects along down-drift reaches. When bulkheads
are placed at the toe of ssa cliffs that act as feedar bluffs, beach
maintenance and the very existence of shoreforms may be at staks,

(Figure 8A Beach Profils vs. Major Wave Action Zone)

S
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'CCNCENTRATED ZONE OF LONGEST EXPOSURZ To WAVE actIow | FIE. 8A

EFFEC? OF BZACH PROFILE ONLY (Constant Tide-rise)

2-HRS

2-HRS

o

¢

2-HERS

— ]

EFFECT OF PROFILE PLUS ACTUAL PATE OF TIDZ PISE

WoLE Rauer

Berm - building is a vital process for the creation and mazintenance of Class I

-

beaches and accretion sheoreforms. In studyving the effects of decreasing water -

 rise rates during each finsl flooding cycle, when superimposed on increasing beach

Qin the nicdle of major ceo-hydraulic acvlon, and represents an unrezlistic er

profile slopes as shown in the zbove diagram, it becomes apparent that most of”

the geo-hydraulic aclien tzkes place in the upper foreshore and lower backshore.
Thus in terms of shoreline manzgement in general, and of bulkheading in particular,
it is important to real* ze that even 2 slizht intrusion into the upper foreshore
is of major beach~process significance, It should also become ODv’lDLS that th
mean-high-watsr'= tideline as an arbitrary oromerty line finds itself nositiorn

improper boundary in ierms of shore-resource managevnent.

“Acir -




‘Be#c_h sixore'pfope;-ty always. .abtits' thsrpublic v;:lomain on the
- spaward side. What is more important and- usually 1grored,‘.
'howsver, is the fact that ‘those portion,_of waterfront lands:
‘ .which project 1nto the Shore~Process Corrldor are, and havwe
always been,‘ functicnal comnonents of tn 1ntegrated beach pro-s
‘coss syste'n. Thus a part of such shore]ands actx.ally llss within -
a zone of 1nstant geology and oftan denendant biology for whlch
the shore owner must assuma heritaga respon51b111t‘es vis»awv1s
 his nelghbors and the general nublic. Beach ownershlp thus also
“ :melies stewards‘up over sstabliabeq beach: sysuam processes in-
whlch concur?ent er051cﬁ9 transport; and ‘aceretion constltuta the
‘vary-assence of thalr historlc resource functlons and viabllity. o
: The pnrchase of waterfront property does not buy the beach systan; .
:-anymore than it buys the waterway. It goes wlthout saying that |
”f-sscurce stewardsh.o piaces corta in developnent restrictions and/ow o
st:ﬁctural satbacks upon that po*tion of real estates which is part -
of tha beach-process zone, Davelopmant llmitatlons urder a pollcy
'of “shora-care", rather: than one of "shore-use" tnat ends 1n beach
Buraal, should invits aqui.able compensatoxy measu*es in the form
of ne*pauual lﬂases, tax credits, and ‘other forns of remuneratlons
from the public. | _ v
"h"aether bu‘kheading is in the best private and public intere st or
ncp, it continues to-be one of the1most‘misapplied, costly,_and

environmentally critical activitiss on Puget Sound shores.
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g It is the purpose of this position pape: to diSCUSS'SOmé.Of'thB
' shortccmings and problems associatsd wlth such sbore "defsnse"
measures with: the hope of encour aging both technical and environ-. 

mentally valid improvements. over presant practices and attitudes.

.BUIKHEAb fYEES AND ‘FUNCTIONS T BUIkheads, seawalls, and ;” »
| _ revotnents may be divided into
“two broad c;tegories;. namslyisolid«wal;ed vertical or slbped.
. structures mads of wood, stasl, or concrets (boXad,.cribbed, or.;
- piled), or structures and wéllsvof varioué size rock or gébmetric
| shapes either dumped‘or_léid-in place, or mesh-enclosea.AMafine.'
~ shore bulkhsads ars generally meant to perform‘twb.functions; |
namely to act as a'retAining wall for‘the back-up bank or £fill.
area, or as a shére-rsvetment to armor the sﬁore 2gainst wa§é
~§rbsion'and inundatién. Such a structure must therefore be able
to vithstand.both seauard movement,or uipping from landward aarth
_1 and hydrostatic-prsssures, as well as resist toe and/or 51de erosion’
. and drift-log battering from high-water storm waves. It should be
'.obvions that no . one type of protactive wall can perform all these

functions with .equal sfficiency.

Aside from the need to maintain itself against these forces, the

most common purposs of a marine-shore bulkhead is to serve as a



protective vlement for a backup structure or resource, such as

& house, vatlo, parking area, road, park, etec. which intrudes

and projects into the Shore-Procoss Corridor. The object to be
protacted may be locatsd at, or nsar bulknead top or stomi~tide
level, or alt some lavel substantially higher than extreme high
water, It nay bs locatsd directly over, or at considerabls distance
back from the bulkhead face, distances and levels which, sad ito
Say, ofter have little relationshin to the boundaryerange of stows

wave inundation.

RIPHAP BULXKHIADS AND REVETMENTS While rivlti~ton riprap rock is
used extensively as an eccnomlc
and efficient matarial for construction of fres-standing ssawalls
and jeities, this mataerial is now increasingly ussd for bulkheading
of £111s and as revatment against shore erosion — applications
for which such rock has many disadvanisges unless the installations
are better designed than is generally the case. The advantiage of
using riprap lies not only in its lowsr in-place cost, but also in
betisr resistence ito driftlog impact, and the Fact that it is more
easily repaired aftar storm damase. Thase advantages, howsver, are

not usually sufficient to outwsigh some.of jits faults and shortcomings.

The larger the individual rock size, the larger become the void spaces

that allow hydraulic material sluicing out of their backshores,
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:unless a broad belt of costly graded rock flltar makas up thelr
backfill No matter -how carefully such filter rock is selected A

- and placed however, the very nature of eownward a.rd seaward -
’expandina void spaces under wave-induced hydrau"‘ ic nressu-v-e, -

v suctlon, and cavitatlon of 1n-and-out surging currents. Wlll ever-l-v :

| tually pull all per*ipheral so:.ls through the struc+ure. Boulder*s :

too will be undercut at thalr bases, and tend to make t.hem smk

lower wzth time. The mest negat.:we feature of riprap, howev‘er,

;“r951des in the - offendlng v1sual 1mpact and env1*onmental degradation

of the shoreresourcee ‘I‘he use of such rock heapS, Just as in the

‘Ac‘a‘i}se vof streambank z-ﬁevetments, ha,s now mus_hroomed mto _a ser:_.ous o

a 'sﬁom despoilage —- a syndrom‘ that is llning .our beautifel beacﬁ " ‘
‘emiv-e*ments with ugly, incompatible boniers and backdrops of mbble.»

, (See F1gure‘!A)

’ GﬁBIG;‘I-TfPE BUIXEEADS | Gablo'xs are vwlre basket (mesh) enclosed
S . bu:.ldlng blocks of mck aggregate somewhat
cof the size and shape of hay bales. .Thm.r use» is bemnnznrz to be
vapnlied to marine shore defense works along our inland marine shores.
Whils such artlfi:z.al construction foms have a place in certaln)'}
shore protectlon aoohcatlons, they have inherent drawbacks under ‘.

Puget Sound marine shor-a cunditions. vw}ula thelr pores:_.ty and flexi- |

bility is tauted as a wave-impact advaritage, they are not designed



with m&ésiva driftlog imp;ct in mind, aﬁé their‘wire bords can

be, and are broken in- hlgh energy shore onss. Their so-called

' confOEning flexibillty does not ellminath forashore undercuttlng, j'

but makes gabion walls defonn and move out of llne rather easily—— '
a critical weaknass 1f they must also act as a backsho*ﬁ o=

taining wall, They represent an artificinl in*rus-on oF wire and’-

rubble that likew1se becomas an asthstlc af&ront to our shore

environmento and beach experiences.

“BU;KHEADING OoN EROSION’SHORES ' Prﬁventién of marine bank and
o . blnff recession by protecting
_their-toesvfrcm_wava‘erosion is a short-tsrm expedient at best,
Sincehfécessional ‘binffs usuélly front on eithér'class II or iII
'erosion beaches, thay are natu*al bulkheads in tnemselves, i.e.i
thair-toes are at, pr oelow MHEW 1evel on Class IiT shores, or just-

- two or thres feet above that level in back of ClgssAII beaches.

L Whvs -erosion operates as an- undarcutting mechanism agalns» the blurf,.

.as well as a dcwnward scouring and abrad1ng action over the upper
foreshore (wave-cut shelf). Since the more or less soft and easily
ercded glacial till of the bluff face continues to receds at the

same pace as the undercutting, . the bluffrwill seldom ovarhang the

tos for very long, as it might if the cliff were solid rock. If, on

thé‘qther hand, a concrete bulkhead is erected against the toe of a -
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bluff, and with its base cut into the solid foreshore shelf,
toa recession will be hcmentarily halied, while scouring and
downeuttirg of the foreshore shelf continues and accelerates in

front of the structure., (See FiguresllAandizA) Such erosion is

not only due to loss of, and thimming of cushiening beach cover
of sand ard gravel normally piled against the bluff toe, but the
steep face of the seawall turns the breaker svash inte a neser-
verticsl, high-wsloeity scouring currsnt. Sueh acilon finally
undercuts the bulkhead base with resulting seaward tipping or

structural ccllapss.

In high energy beach zones, driftlog battering often damages the

bulkhead before undsroutting succseds, depending on the hardness

of the foreshors shelf, or the depth of drift cover protscting it.

I the bulkhead is not aligned with adjacent ones, or projects by
1tsalf into the foreshore, then sids erosion and cavitation by

rofracted correr waves further hasten its instability and dastruction.

In tems of so-called bluff protsction, solid and riprap type bulk-
heads and reveiments placed against the toes of such ¢liffs cannet,
and do not stop recession of their upper faces and rinms. Only when
such an embarkment has been contoursd to a slope that is flattar
than its angle-of-reposs, or the local slippage plane, will toe
bulkheading have a direct bearing on further high bluff recessioen,

Such artificial slope alterations are saldom possible. The usual
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revaiment of a six to twalve I'aot algza bdulxkhsad at the botiom

-

ifiy or twoenundred Zoot clilf has l1ittls sffact on unper

4y

2f a
face erosvion, nor on any sluffing and sporadic slids tandencies,
Most active feedar blulfs in the Pugst Sound Basin have steap,

unstable, critical-slops facas thal wsuld conftinmis rscession to
a Ilatier and mors stable profile irrismsctive of
or compleis elimination of bottom wava2 impacte. Izt only are such
éttampts at récsssion conirel futile, -thsy imnact ragaitively on

the funectional intagrity of their Drilft-Ssctor system, and hence

on other privats holdings and the pulblic <domalin.

ECIXEEADING ON ACCIETION fEACKEES The tachnmical problems con-
neclted with storm=wava protacse
Hion along Class I Derm bwachss ars scmewhat different from those
rslgting te Class 1T and 11T srosicn shores discussed previously.
Zam the foreshors is not usually a wave-cut shaelf of in-situ glacial
=zatarial that kas teen comvacted by ice pressure and/or clay bonding,
tut rather orms which forms a wateresaturated ard uncensolidatsd base
of loose ard deop sand and gravel., While ths intartidal wavae-cut
foreshore shelvas of bluff beachss are invariably flai-sleped and
nore or less fixed at either a Class II or Class III proiile eleva=-
tion, the foreshore of accretion beaches may be either flat or staep,
and nmay show considerable elevation changes after each stomn. Such

changss may occur within vardious cyclss ranginz from weakly to



: séasorial,'_a:xd to muiti-;ye_;r intarvéls; Thus the piééeme.nt of .

‘any type oi fixed-location bulkhead structure into such an svers

shifting goo=hydrauliec environment adds many variables. and problems.

Shoreforms accreted ouf into or alongside deeper z}aters oftaﬁ. ha.ve. :
siéep foreshors profiles"that aﬂ'l ow stom—tide‘breakers to impact
thsir backshoms with grsater i‘orce than is the case on beaches with
_-sballow wavnwbreakmo forashores. Frequant prolile ch:mges exposse

: bemolocated bulkheads to varying levels and po:Lnts of attack
Unde*cuttmg of tha soft base is much more of a problsn hnre, a.nd
even with box: design, spread<footing concrets bulkheads — sub-ba.se
liquefactlon, sand mobility, and rapid downcuttlng causss settl:mg,
tipping, and so'nat res complete overturning.

‘ The ﬁ.na.. effect of bu.ldmg upon a barm i‘oreshore and backshora

is that of chanz:.rg & Class'I accrﬁtlon beach 1nto a Class II or IIT
erosian beach, whils burying a rare resourcs. Thara is simply no
technically efficient hlgh stom-tide defenss rreasura that W’lll not
" also be detrimental to the enst_lng geoehydraullc ‘and bio-habitat
erxviromnents of an accreotion shoreform and 1ts beach. Oﬂy when
'geogranhic scale -is such as to allow su_f.‘fa.cient setback of hous:mg,
‘roads, or other structures without encroachment on the associated
backshore marsh or lagoon habitat may reahst.lc and workable boun- ,

. daries between re‘source and‘ raal estate be established and honored.



BEACH NHANC MSNT VERSUS DEFENSE
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" Unlike the wsll-studled and documentsad geo-hydraullc and geo-pneumatlc :

interactions of beach sands with hlpb-energs waves and winds along the
open ocean coastline, the lower level wave dynam_cs :unnact ing gravele
type shére materials along our inland mar:.ne ‘wa;ters create some ma.rn» o
kedly‘differsnt shore=process systems and ehvironﬁenté; A b;éic dif-
ference ‘az'i-seAs from the fact tha;.t the sourcé'oi‘ ‘:bzayla'.ch cover material:
in the Puget Sound Basln and. Straits is of relatlvely recent ong:.n,
i.e. thousands rather than millions of years. Such material is cone
stantly being derived f rom coarse-grained glacia; debris'wha_m beachss
tend to'live, so to speak, from hand-to-mouth al‘o'ig" the wi.hd-operat-ed

_‘*-a.nsnort gradlent of each Drlft-Sector, ‘and where variations in the

matarlal budget oi'tsn have ea*-ly shom-process repercussions., The fJ.ner

_ gralned.beach sands of the open coast, on-tha other hand, derive from
“both v-iver silts and ancient dunes and sedlmant.s q.hat. have accumulated
‘-as vast fore and aeaz-shore sand reservolrs that are ccnsta.ntly b°1ng

: rscycled by w:md a.nd waves with a massive flywheel—balanco oi‘fect.

The vfreque-nt», and sizaabla geo=pneumatic action that_ creatss foredune

» and deflation plain environments in many pﬁ:ts of the coa?c is iargely
missing in the inlahd shore scape, where. the formation of accretion
shoreforms =~ is 'pf'imarily coAntrolled‘ by lbre_ak.er -.swash currents working
on gravel-size maAterial. Not only are the swash curmnts of ocean brea=

kers deepsr ard of lenger duratlon (wave l'mot‘x), but “the intarsticss.
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of ocean-bnacn sandgrains p*esenr much greater friction to swash
_percolation, This results in relatively s‘irongs--zﬂ and more .erosive
back-swash currents than is‘ the case in g,fa,ve‘l beaﬁ‘n cqvef.vDépen; _
ding ydn‘ the ratio of san_d,—tvc-graval; oi-: range of.‘v gravsl siza' -
high-tide shore waves may erode an& lows> the pz;of'ila« 61‘ a:s_ahd
_bem beach.as the surface cusrent o'f the Haturn swash nﬁlls the
sand seéward, while much of this cur*ent is lost by percola.tlon
'through porous. g-v-aval Thus under simila:s stamt conditions,. a.sat‘dni
_ benn beach may be ‘ercded ;. whlla a gra:val‘bem beach may be accrebad

(See Figure 34)

The Wfiiai-'s study of ﬁundfeds of Puget Sound accmti§n sbomfomﬁ.
has. shown that stable, seldém-breached beach ben‘ﬁs. are cf-e‘ate.d and

. maintained wha.n.upd.z'ift. fé.edsr'bluffs clontain, sﬁfficie’nt gra.vel of
these sizes which the local peak-wave action can just barely classify
_and move in a net-drift directi’on af'"onnr the 'bc-.ach. Whenever guch
maxiram gravel-szze 1*actions are miss:mg, or where the pr::portion

of smaller sizes and sand 1.; too g*eat for proper wave classlflcatlon,
: ,accrat.;on shoreforms and thelr berm spines are unstabls, .Lrequantly

' bmched, and sub;ect to erratlc cycles of erosion and. accretion.

It shoﬂld be obv:.ons that these same unbalanc:.ng condltlons are of ten
induced in naturally stable accretion systems by updrift blockage of
material _supply, as by feeder blulf reveménts, foreshore bqlkheading
ard groininz, or the dis.section of a Drif t'-Sec;ltor syst_,e_m by boat chan- "

nels and Jjetties,



| The characteristics of a stonn-reslstant accration berm are
. usually those of a porous rldge of loosely~held gravel that can
"absorb corsidarable ovartopplnz swash by psrcolatlon,' as wall as
a berm that is broad enough to dllow some momentary (less than ; o
four hours) peakostorﬂ erosion to oceur along its hlgh tide edgs
' without being breached (eroszon - accre*ion buffer zone) Any fixed
structu*es op: nonaporous surfaces and fills Wlll act to: r@duc@ thase
ffeatures o?rcoarsaegraval moolllty porosxty,-gnd berm W1dth,, and
‘Hill lmpair the inhorent geo-hydraulic performance of sucﬁ a oefm.o .
‘Such ihpairment usuélly precipitates ;Qbséqgent defense measures that .
further deétroy natﬁro's;Self;maintainingis*orm buffer. ; |
' Gravel berm-building action under moderatolhigh:wave‘condifiohs:
presents us with a valnobleoexample of:an idool ﬁave-impact borrief L
that opefatesras,a-norous and fleiible-dike,orlsoawall>buikbaad.,Suoo ‘
a stonn berm not only dlssinates wave anergj by v01d-spacn dlffuslon
1‘0& ea.ar, but: by dampenlng wave and d*-aftlor7 1mpacts w1thin a r351llent

barrier that can absorb work enerzy through 1ts flexible mass.

mEERGEADS". VERSUS BUIKESADS . The writér's experience has -
shown that one'of tha‘potentially‘u
: hapoy solutions to certain beach erosion problems in Pucet Sound- rests

in tho fact that we can go natura one better. by supplylnb certaln‘



' gi‘a‘}éi-st;a.z'vad srosional Class II and Cléss IIi beaches ;:ith’
specially-sized bem-buildincr gravel that wi].l ﬁot oniy }educq -
- the rata o erosion, but will in addlt:.c'x producs a natur&l
‘ :type backsnora bsrm to serva as a recrea .1onal dry Class I drift.-
wood ‘beach of vhich thers is.a great scarcity. (Only about 5% of
a.ll our inland marine shores) In view ci‘ the. i‘act tha.t Pugst
Sound shorela.nds contain rmillions of tons of gravel, 'sucn buzlding -
' ‘beach-ccvex mawnal is : ewrywhere a.va:.lable. It is themfom B
techm.cally and econmucally feasible to z-educe tne need for that
| ty'pe of bulkheading which has, up to now, onl_y served to domgrada- )

-so mach of this shors resource heritage. _

_ Mafxv-y'ears of gbsér'nng and documenting the sérrj 'sight ard con-
'-sis\l‘.énﬁ failures of immmarable mai-ine bulkhéad installations under
al}. kinds of condltions has convinced the wrlter that properly de=
sigmd and placed gra:zal bema could replace, in mnny instances,
‘expensive wooden, steel, or concrets defense worlfs. Such natural '
° Bermhoads uould not only prov:de erosion nrotactlon for the Jbackup
shors}.znd, but aonld also reduca down-cuttmo of foreshores on eroslona.l
beachss, w‘xz,ls slgnificantly lowering T irst cost and mazntenance.
| Perhaps the grea_test benafits, howevar,-‘ will ;jasult through estl-_xetic
appeal by repiacing- ar aftif iciel, alien : »v'siru‘ctux'e y with a
. v'shom,'compatible enviromﬂent that q'uickly' becomes "naturalizea.,: with -
- driftwood and backshors llora. Such "be!'-mheads"‘-mayv becoﬁs‘nar.z-o'w”jw

Class I beachss, where they either beef up or mstore an original
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accretion beach, or creatse a dry backshnre where none sxistad befors.

Whether such bermheads can be placed senward of existing and failing

- _bulkheads,or must replace them, depends on the_ latters’ projection -

into the fcreshore, or their position in the tidal horizon. It also

systam, shcre orientation, and convex or concave shoreline curvature

in terms of prevailing wave ang'lel, groining requirements, foreshore B

width and slope, beach cover depth and supply, and finally whether

the foreshore represents an in-situ shelf or accretion base.

Gravel-type flexibls bermheads,as a technically and envircnmentally' :

acceptable shore defense measure, cannot replace single, and indivi-
dually projecf.ing bulkheads for the same reason that isolated bulk-
heads are already failure-prograrmed, and often interfers with their

driftwsy oparation. Thus the application of bermhead placement amounts

'~ 'to a gradual high~tide shore re-alignment‘bver a minimum reach —

a project that entails, in most instances, the coopsrative effort
of shore owners to each side. The design and placement of a pro-

tective bermhead beach does not. represent beach feeding, nor the

nsimpla dumping of gravel to buffer e)d.s‘ting structures. Rather it

involves a seaward realignment of the active upper driftbelt at the..

‘éxpense-; of some middla foreshore spaces This is most difficult

along a bsach 6riented a3 an activé_ driftway, and may even call
for submorged ’groini‘z'zg }rif_h oversize cobble-type berm-cors material

in conjunction with gravel sizing for minirmum storme-wave movement,

In all cases it must presai-vs the existing longshore drift operation.’

: hinges on the local wave-ensrgy level, location within the Drift-Ssctor

i



;'

The writer is reluctant to advocate such bsach enhancement programs

2s a uniwversal approach until at least the major femaining.unimpaired'v

aceretion shoreforms and their Class I beaches have been sacured

and protected as an endangered“speCies;"Thare'ars, nsverthaless,‘A:;

" overriding clrcumstances, at times, where the unhappy combination of
-people concentration and wet, erosional Class III bsaches creats a.
frustrating shorersituatlon that begs correction in the public

'-interest. (An example of such a dilemmavexists albhg the'east shore

of Puget Sound betwsen Tacoma and Everett whers more than 99% of

the shoreline is without backshore at high tldes - prec1sely where

also the hlghest people pressure in the Stata 1mpacts on a marine snore.)

ENVIRONMENTAL IMPACTS The creation and superpositzon of a backshore
- upon any foreshore is, of course, an intrn- )

sion into the Shore Process Corridor. It is, 1n,fact, a consumptiva_.

use of the foreshore resource, and should be justified only when a

proper scale - ratio maintains surrounding eco-system'viability.
Sﬁch an intrusion, first of all, shifts the high tidelins seaward,

whils it buries all or part of the upper foreshore, along with any

established inter-tidal benthic flora:and fauna, Such nagatlvs 1mpacts

need to be con31dered, minimized, or eliminated. They must in all o

cases be balanced against a justification based on highest public

'beneflts in any one situation,

- While a narrow bermhead prdtective or recreational dry berm beach '

.would occupy primarily the upper foreshors of minimum benthic
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importance, there may also be times where ths burial loss bf.

sevaral thousands of clams, representing a single recreauona.l

resource,must be nelghed agalnst add;ticnal thousands of people- v_f“-

visits in which a dry high-tide beach fills the needs for many o

additional resource opportunities-denied by a wet erosional shore.

The expression “tampering with nature® needs to be applied'

“within the realistic context of a.constantly unbalanced naturﬁj«'

trying to balancs itsslf along_a‘high-to-lowvenergy gradient.
A natural cyclic system may be enhanced by applying corrective
cyclss to improve the natural environment. Such improvements may‘bé

affected by the addition of scares or'missing componsnts to an

- inferior or weak natural systenm. _Wthaver-the artificial, ar arti-

| flcially-lnduceu enhancesment process — it is not so much ths ‘

means, as it is tha ende-sffect and desired results that count.-

With this brisf introduction to a relatlvaly new approach to 

the problemé of natural and intruded shores,ylet us now evalnaie '

- its applicability to the local. shore environments.
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" Element 6 - LAND USE STUDY

Introduction

The Shoreline Management Act has been in effect about six years,
the City of Seattle processed its first application and granted
'a permit in the fall of 1971. How has the permit system worked?

. What, if any, have been the visible and use activity effects of

‘ thlS form of land/water use: management? = :

uThe purpose of this project was to begin to answer these and other
questions, to establish the base for annual measurement of use

and activity changes . occurrlng on our shorelines, and to deter-
mine with as much preCLSlon as -possible how Seattle shorelines

are actually used, so that the effects of the Act and the Program
can be evaluated. = In addition, knowing in precise detail what
activities take nlace on Seattle shorelines provides a base

against which to compare the permit data (also automated as another
project under this CZM grant), as another evaluatlve measure.

These evaluations may then supply the factual'basis for amendment
of the Seattle Shoreline Master Program.

' Methodology

All uses within the shoreline district were documented, except
~ single-family residential units on 1and, 1nclud1ng apartment
houses and house boats.

Four sources of land use data were used, two of them available
from City records: the License and Consumer Affairs Department
records and Fire Department records. The other sources used as
cross checks. were the Polk and reverse directories. City Light
or Water Department records which might have been used were not
readily available. MNone of the four sources were completely-:
accurate. However, extensive telephone checks with occupants
improved the level of accuracy, so that we have a confidence
level above 95 percent for the specific land/water uses at any
- given address, age of structure, water deDendency and related
factors. , ,

The information has been geocoded, so that it can be mapped or -
can be analyzed by location such as Lake Union or the Duwamish
Harbor Island industrial area, for example. Follow1ng is a list
of the data obtained: :
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Element 6 - LAND USE STUDY

Introduction

T etans

The Shoreline Management Act has been in effect about six years;
‘the City of Seattle processed its first application and granted
a permit in the fall of 1971. How has the permit system worked?
‘What, if any, have been the visible and use-activity effects of
"this form of land/water use management? :

One purpose of this project was to begin to answer these and otnher
guestions, to establish the base for annual measurement of use

and activity changes occurring on our shorelines, and to deter-
mine with as much precision as possible how Seattle shorelines

are actually used, so that the effects of the Act and the Programn
can be evaluated. In addition, knowing in precise detail what
activities take place on Seattle shorelines provides a base

against which.to compare the permit data (also automated as another
“project under this CzZM grant), as another evaluative measure.

These evaluations may then supply the factual basis for amendment
of the Seattle Shoreline Master Program.

Methodology

All uses within the shoreline district were documented except
single-family residential units on land, including apartment
houses and house boats. :

Four sources of land use data were used, two of them available
from City records: the License and Consumer Affairs Department
records and Fire Department records. The other sources used as
cross checks were the Polk and reverse directories. City Light
or Water Department records which might have been used were not
readily available. 1lNone of the four sources were completely
accurate. However, extensive telephone checks with occupants
improved the level of accuracy, so that we have a confidence
level above 95 percent for the specific land/watexr uses at any
given address, age of structure, water dependency and related
factors. '

The information has been geocoded, so that it can be mapped oOr
can be analyzed by location such as Lake Union or the Duwamish
Harbor Island industrial area, for example. Following is a list
of the data obtained: oo



List of Land Use Data Items

1. Name of firm
2. Address
3. - Telephone number

4.  Kroll HMap number
5. Principal activity
6. Multiple uses

7. Auxiliary activities

8. = Number of stornes

9. Age of structure

10. Moorage berths, if any
11. Zoning

12. Shoreline environment
13. Access to éhoreline

14. Water debendency

In addition, there is space to add building and site area as
" well as shoreline length figures and Assessor's data when that
becones available.



Element 6 - c¢ontinued
Land Use Categories

Unigueness is not unique to the shoreline district: at least one-
third of the 300 odd use categories are for one-of-a-kind establish-
ments. As might be expected, the range of uses is very wide and
includes, among many others, a mattress factory, a quilting comp-
any, a brass foundry, a fly-wheel welder, a marine sanitation :
company, a funeral home, an employment counselor, a library con~
sulting service, and an auctioneer.

The largest number of any use is multiple-residential structures
with 103. The next largest number is boat sales with -73. Next
come marinas with 72: restaurants, 45; distributors, 38; marine
freight, 36; accounting services, 36; small boat building, 27;
and architects, 24. .

Insurance firms accounted for 18; engineers (all types) number 16;
real estate and investment services combined, 33; graphic art
.and design services, 21.

There are 13 beauty shops (and three barbers); 11 management
services; 16 general contractors; and 14 specialty gift shops,. not
counting many beutiques and other retail establishments.



" Element 6 - continued

Of the 10 units or more group, most were structures of 20 units or
less. A small group, (8), were in the 50-100 unit range, and

three had more than 100 units. Madison Park had the greatest density
and largest number of multiple units (1,101). Of the two largest
structures, one has 232 and one has 304 units; both are at Madison
Park. Leschi had 324 multiple units, West Seattle 462, and the
Shilshole area about 200, 156 of which are in one condominium. .

Age of Structures

The data are not complete at this time, but cover about two-thirds
of the entries. O0Of those which have a date, the distribution
follows: ’ ' : :

Buildings

Date of Construction Numbexr Percent
1881 through 1919 (40 years) ‘ 73 12.3
1920 through 1929 | 66 10.6
1930 through 1939 94 15.2
1940 through 1949 | 71 11.5
1950 through 1959 | 108 17.5
1970 through 1969 151 24.6
1970 through 1976 51 8.3

Total 617 100.0

The dates in the listout show certain peaks. For example, in the -
first group, three buildings were constructed before 1900; five
from 1900-1909 and 65 between 1910-1919. This compares very
favorably with construction dates for subsequent decades, consider-
ing that many have been demolished to make way for newer buildings.

The dates 1910, 1920 and especially 1930 occur frequently in the
listout of construction dates. This rounding out may be due to

a tendency to date a building to the nearest decade. 1910 and
1920, however, were both in a series of boom years. For Seattle,
1930 was the last year of high construction before the depression’
took hold, and most of the construction done in the 1940's was
done in the last half of the decade, following World War II. The
low number of structures for the 40 year period prior to 1910 is
due to several factors; fewer buildings were constructed prior to
1900 and, of course, few of those remain in use after 80 to 90
years. =

At the othér end of the scale, if the 70's are averaged to a full

" decade, the total would be only 102; only 2/3 of the 1960'5, the

peak period.



Element 6 - continued

Permits Received by Type of'Applicant

Partly as a way of measuring whether the permit system is incréas—'
ing public access to the shoreline and partly to define the . ...
cllentele, permits were analyzed by type of applicant.

About one-fourth (24.7%) of all permits went to public agencies
over the five-year period. The Port, with 23 permits, had 5.8%;
Parks, 4.8%; other City agencies (mostly Engineering) 6.5%; and
DNR, 2.8%. The remaining 4.8% are scattered amont Metro, the

State Highway Department, two universities, and the Corps.of Engin-
eers. :

Of private applicants, organizations account for 1.5% and single
family residents, 13%. Thus, three-fifths (60.8%) of all shore-
line permits were issued to provide individuals and corporations
for commercial, manufacturing, or other industrial uses.

On the basis of the figures above and the permit data, the permit'.
‘system in and of itself does not necessarily encourage any in-
crease in public access to the shorelines on either public or pri-
vate properties. The time series does show an increase in Parks
permits from one in 1971 to 7 in 1976, but these are a small part
of the total. '



Element 6 - continued

Mapped Land Use Data

All data map shows all establishments’ studlcd and sets the pattern
of non-single family use for the city.

Access : .

As for permit data, selected land use data items were mapped,
generally relating to access and other shoreline goals. Maps show
commercial and industrial uses which have direct shoreline access,
and those which are on upland lots. The printout data as well as .
the maps show that a substantial humber of establishments do not
have direct access to the shoreline, but that access could be pro-
vided at most points along the non-residential shoreline, all

other things being equal.

Access. is defined as belng located on a property with water front-
age. »
’ f

Residential

As noted in description of the data, multi-family residential units
and houseboats are mixed in with other uses in several areas;
single-family residential units were not counted. These multi-
residential uses are also mapped. A high degree of clustering’

is apparent. When houseboats alone are mapped at large scale,

they also exhibit strong clustering.

Boat Building and Repair, Marinas and Boat Sales

Again, the findings are not surprising. These activities are all
closely related in location and most are located on the Canal or
Lake Union. The strong relationship between these activities is
an indication of their interdependence.



Element 6 - continued

Conclusions from Land Use Data

The land use data indicate that a minority of shoreline uses are
water dependent, and it suggests that if reserving shorelines for
water dependent uses is a City goal ’encouragement other than a
shoreline use permit system is needed

1f water dependence is defined in a strict sense, only about 20%
of all establishments located on the shoreline are actually water
dependent. Adding houseboats brings up the percentage to about
40%, still less than half.

The Duwamish River from Kellogg Island south has a variety of

‘specialty industrial uses which service other industries. Virtu-

ally none are water dependent althougli the primary uses which.
they serve may be. :

The land use data also reveal the very wide range of uses on the-
Seattle shorelines, although without being able to assign front-.
age to each separate use, it is difficult to evaluate the signifi-
cance of many of the 100-odd unique uses. However, where there

are more than half a dozen establishments with the same use, the

fact that their space requirements tend to be similar makes com-
parisons more meaningful. Thus, the aggregate total of all

boating-oriented uses provides a measure of the importance of

pleasure boating as a land use activity on the shorellnes,.as _
well as its economic significance. 1In the same way, the very high !
number of business and professional services establishments also
is significant. The age of structures tells a good deal about
existing building stock; if this could be related to building per-
mit data for earlier years, an even better understanding of the
nature of shoreline development and potentlal redevelopment could

‘be galned

Clusterlng of similar uses, which occurs in several areas, tells
us that these activities have certain specific locational require-
ments not met by other sites and which can be deduced from analyz-
ing the site .characteristics. Thus, any new establishment of the
same type will also have the same locational requirements. This
information strengthens not only our understanding of inter-
related activities, but can be used in future shoreline land use-
planning.
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SHORELINE LAND USE STUDYI- 1977

~ METHODOLOGY

by

John B. Crull

This project was funded in part by a Coastal Zone
Management Contract from the Office of Coastal Zone
‘Management through the Washington State Department
of Ecology. : -
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' 0 : METHODOLOGY

OUTLINE OF ELEMENTS AND PROCEDURES

A) Development»of data source requirementé

B)"Investigatiéh and review of possible data sources

C) ‘Selection of sik primary and seven éecbndary sourées. 
1) Primary Sources | |

a) Business License Applications

b) Fire Department Bulldlng Inspection CArds
c) Polk Directory

d) Reverse Directory

e) Kroll Zoning Maps

f) Shoreline Maps

2) Secondary Sources

a) Seattle Park Department
b) Seattle Engineering Department
.c) U.S. Coast Guard
_ d) U.S. Navy
Q e) U.S. Army Corps of Englneers
f) Metro
g) Port of Seattle

D) Devélopment of Land Use Classification Code
1) Survey of Existing Codes

a) Standard Industrial Code (SIC)

b) Standard Land Use Classification Code (SLUC)

c) Classification of Land Use (SCAG) .

d) Kitsap Co. Land Use Code .

e) U.S.G.S. Land Use and Land Cover Classification Code

f) Two-Digit Classification Code for Area-Coextensive Surface
'~ Accounting in the Puget Sound Region -

g) Seattle Building Department Real Prooerhy Inventory and

Improved Property Report :

2) Seattle Shoreline Classification of Land Use
"a) Activity Codes
b) Summary of Land Use Cla551f1catlon System
c)

E) Design of Computor Card Column Entries -

9 F) Design of Data Collection Form



G)

1)

)

x)

L)

M)

N)

0)

. Determination of Street Segments and address ranges to be

included in study. :
Collection of LIcense Department Data

1) Secure permission
2) Collection of B & L numbers

,3)‘Recording'of_data'
Collection of Fire Department Data

1) Secure permission

2) Schedule station visits
3) Collect and record data

' Collection of Kroll and Shoreline map data

Collection of Polk and Reverse Director Data

Data Weaknesses

Assignment of Identification Numbers
Data Processing _ |
Updatiné of the Data File

1) Updating problems
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a).

B)

The list of potential sources surveyed for the Shoreline Land
Use Study included those suggested by the CZM 305 Report on

Data Automation.

that were not 1ncluded in the 305 Report.

’All sources were evaluated against the followint criteria:

. Several additional sources were consrdered

a) The data must be systematicailyrand comprehensively -
collected.

b} The data must be updated and kept current on a- regular
' basis.

c)‘The source must be easily acceSSLble both lnltlally and
in the future. :

d) Dupllcatlon of 1nformatlon should be mlnlmlzed

e) Sources supplying a greater number of needed data
entries are preferable to those supplying a fewer
number. .

f) The data must be well suited to commercial énd
- industrial portions of the shoreline.

List of Sources Considered

Seattle
Seattle
Seattle
Seattle

- Seattle

Seattle
Seattle
Seattle
Seattle

Metro

Port of

Building Department )
Community Development Department
Englneerlng Department

nghtlng Department

Fire Department
License Department
Office of Policy Plannlng

Parks Department

Water Department

Seattle

King County’ Assessor
- U.S. Coast Guard

U.S. Navy

U.S. Army Corps of Engineers

Kroll Maps -

Shoreline Maps

~Card file
‘Shoreline Permlts

List of street ends

Account & Billing
Information

Building Inspection
Cards

Business Licenses .

Colored Zoning Maps

Park Property
Listing

Account and Bllllng
Information

" Location of Sewage

Plants .

~Inventory of Port

" Properties

Commercial Records

Inventory of
Properties

Inventory of

Properties

tInventory of

Properties

‘Address & Zoning

Information

" Shoreline classi-

fications and -
frontages



List of Sources Considered - continued

Aerial Photography o : Land Use Informatiorn
Polk Directory _ _ Occupancies

Bell Reverse Directory . . Occupancies

Bell Telephone Directory o Verification of

- Occupancy



C)

Data Sources Selected

Primary Sources

1) Seattle License Department - Business License Applications

2

a)

b

-

d)

License flles are well suited to the non- re51dentlal

~portions of the shoreline included in the study.

Every business whether operating from a private resi-
dence or commercial fishing vessel is required to

- possess a business license. Since the Licenses are

used for taxation purposes, the files are current and
complete. - . .

Businesses no longer operating are dropped and new ones
are added routinely.

The Business License appllcatlon is a public record and
therefore is easily accessible. Files are referenced
by hand geocoded cards containing the B & L numbers.
All files are located at one central place.

Business Licenses provide the following information: -

-Name of Business

--Name of owner ' : .

-Type of Ownership (individual, partnership, or
corporation)

~=Description of Activity in detall

~Phone number of the business.

-Future updating of the License data is facilitated
by a monthly printout of new Business License
that is sent to DCD from the License Department.

Seattle Fire Department - Building Inspection Cards

a)

b)

c)

Every commercial, industrial and residential (triplex
or larger) building is inspected every year by the Fire
Department. Records of these inspections are kept in
the form of"Building Inspection Cards." These files
are uniformly maintained and updated throughout the
study area.

Fire Department Inspectlon Cards. prov1de the following
information which is applicable to the Study: .

-Name of the business and/or name of the bulldlng
-Date of Construction

-Number of Stories

~-Number of Apartment Units

The files are well organlzed and keyved to a map of the
Inspection area. By using the map and numbered blocks,
the shoreline data can be easily located. The cards
are not found in a central location, however, Each
Fire Station inspects its own response area. There
are 18 stations inspecting the Study Area.
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3)

4)

d) An information trading system is being developed
whereby DCD Land Use information will be exchanged for
any additions or alterations in the inspection card
files. Such an -arrangement would preclude future
visits to the. 1nd1v1dual Fire Statlons for updatlng of
the data. . _ .

Polk and Reverse Directories .

The two directories provide a listing of addresses and
occupants that is checked agalnst the other two prlmary data
sources.

The Polk Dlrectory is updated yearly and the Reverse
every three months.

Polk Directory:

~Addresses in numerical order

-Name of occupant, building or householder
-Telephone number

—-Indication of new listing

-Includes vacancies

" Reverse Directory:

-Address in numerical order
-Name of occupant
~Telephone number

Kroll Zoning Maps

The maps are essential to the study and supply inform-
ation for four data requlrements.

a) The maps were used to assemble the list of street
segments and address ranges included in the study.
This listing is necessary for the collection of data
from every other source.

b} The map number is used as a qeneral geographlcal
locater for each record.

c) The maps are used to determine the zonlng cla551f1cat10n
for each record. :

d)} The Kroll maps are used in conjunction with the
Shoreline Maps for the measurement of shoreline front-
age. :

Shoreline Maps

The 1" = 200' Shoreline Master Program. maps are used for
two data entries in the Study. :

a) Shoreline Environments as outllned in the SSMP are
derived from the maps. :

b) The Shoreline Maps show the actual shoreline and is used
to calculate the amcunt of frontage each use has.



e o Secondary Sources,

@ _ 1) Seattle Park Department - List of Park Properties
Public properties are not listed by any of primary source
-unless a building is present on property. It is therefore
necessary to obtain additional information pertaining to open
- space and public lands. Most parks do not have a precise. .
address, rather, a general location address such as Beach Drive
S.W. & S.W. Alaska Street. Properties addressed in this
- manner were assigned precise addresses for geocodlng purposes
(4300 Beach Drive S.W.)
2) Seattle Engineering Department —-List of Street'Ends
The list of street ends is used for calculating the amount
of public access present within the study area. Most street
ends are 60 ft. wide.
3) U.S. Coast Guard - USCG Proverties

rr‘he Coast Guard supplied all of the necessary data oertalning
to their properties located on the Seattle waterfront.

4) U. S. Navy - Navy Properties

' The Navy supplied all necessary data pertaining to their
properties located on the Seattle waterfront.

4 B
5) U.S. Army Corps of Engineers - COrps Properties

The Corps supplied all necessary data pertaining to thelr
properties located on the Seattle waterfront.

6) Metro - Metro Properties

Metro supplied all necessary data pertaining to their
properties located on the Seattle waterfront.

7) Port of Seattle - Port Properties
The Port of Seattle supplied all necessary data pertalnlng

to their properties located on the Seattle waterfront in-
cluding a 1977 catalog of properties. :

D. Development of a Land Use Classification Code

‘1) Survey of Existing Classification Codes

a) Standard Industrial Classification

Manual (SIC) produced by the U.S. Office of Management
0 and Budget, 1972 .

|

The SIC code represents the first attempt to develop
a standardized system of classifying economic activities.



The basic four-digit code is provided in the form of a

" hierarchy of categories, with the most general level
represented by the first dlglt, second level by the second
digit, and so on.

The code has become a solid base around which several
Land Use Codes have been developed. However, the SIC
alone will not adegquately serve as a ‘Land Use Code as any
feature that is not associated with an economic act1v1ty
is not 1ncluded in the Manual.

'b) Standard Land Use Classification Code (SLUC) produced by
the U.S. Urban Renewal Admlnlstratlon and the Bureau of
Public Roads, 1965 :

Like the SIC code, the Standard Land Use Classification '
Code was developed to standardize land use coding.

The code consists of a four-digit hierarchial activity
code with three auxiliary codes. The classification
code used in this study has been derived from the SLUC
code. Those changes that have been made in code are
either additions of elements that are peculiar to
Seattle or deletions of elements that do not occur in
Seattle.

c) SCAG classification of Land Use produced by the Southern ‘
Callfornla Association of Governments, 1972 :

The SCAG code is a regional adaptatlon of the SLUC
code with some alterations occurring inthe Residential
and Agricultural sections. Certain elements of the
code have been incorporated 1nto the Seattle shorellne
code. : -

~ Other Activity Codes Surveyed

d) Kltsap County Land Use Code - developed by the U of W
'~ Remote Sensing Lab.

The code consists of an abbreviated four-digit code
with a regional rather than urban orientation.

e} U.S.G.S. Land Use and Land Cover Cla551f1cat10n Code for
use with Remote Sensor Data, paper 964.

This newly developed code is also more aooroorlately
applied to a regional area. :

"f) Two Digit Classification for Area-Coextensive Surface
Accounting in the Puget Sound Region, produced by the-
Puget Sound Council of Governments.. .

The code is over generalized for this study and better
" suited to a smaller scale inventory.



g) Seattle Bulldlng Department Real Property Inventorv -
and Improved Propertv Repvort.

The code was develooed by - the Building Denartment to
classify City properties. Although elements of the
system are applicable to the Shoreline Study, over—'
all nature of system is not. :

~ -,

i

R : N
Shoreline Classification of Land Use

The four-digit code settled upon for this study is essentially
a derivitive of the SLUC code. The format, however, is likely-
that of. the SCAG code in that it is arranged onto 8-1/2 x 11"

sheets of paper in the normal orientation. The SLUC code is

arranged with the lines in a vertical rather than horizontal
manner. i

Approximately 25% of entries have been altered, added, or
deleted to adapt the code to the Seattle environment.

In addition to the four-digit activity code, three addltlonal
digits have been provided; a one-digit general code; a one-
digit auxiliary code; and a one-digit ownership code. ‘

A lengthy index of land use activities was produced to accomp-
any the code for reference purposes.

Examples of each can be found in this section.

>
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LAND USE CLASSIFICATION

~ 'CATEGORIES AND. CODE NUMBERS
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STUIMARY LAND ¢

oz
ClZ—= AND
LIVIMG ARZIAS
11 Household Units . ’ - ' s
12  Group Quarters ° ' ' .
13- Residential Hotels v .
14 ilonile Hone Parks or Trailer Courts
15 ransient Lodgings
13 Supplemental Residential
19 Residential, NEC (Not Clsewiere Clascifiszd)

MANUFACTURING INDUSTRIES

21 Food and ¥indred Products

22 Textile #ill Prcducts . -

23 Apparel and Other Finished Products Made From Fakrics, leather,
and Similar Materials : ' ’ '

24 Lunber and Wood Products (Except Furniture)

25 Furniture and Fixtures

25-  Paper and Allied Products .

27 Printing, Publishing, and Allied Industries

23 Chenicals and Allied Products '

29 Petroleum Refining and Related Industries

31 Dubbar and Miscellaneous Plastic Products

32 tone, Clay, and Glass Products

33 rimary Metal Industries

34  Fabricated Metal Products ‘ :

35 Professional, Scientific, and Controlling Instruments, Photographic
and Optical Goods, Watches and Clocks s

39 Miscellaneous. Manufacturing

TRANSPORTATION, COMMUNICATIONS, AND UTILITIES

41 Railrocad, Rapid RaLl Transit, and Street Ra 2lway Transportation
42 Motor Vehicle Transportation ' '
43 Aircraft Transportation
44 Marine Craft Transportation
45 Highway and Street Right-of-Way
45 Automcbile Parking
47 Cormunications _
4 Utilities -
49  Transpor:tation, Communications, and Utilities, NEC
TRADE, WHOLESALZ AND RETAIL
51 Wholesale Trade v
52 Fetail Trade - Building Materials, Hardware, Farm Equipment and
Supplies
53 P2tail Trade - Gen=aral

Merchandise




"

et

Autonotive, Marine Craft, Aircraft, and Accessories
Apparel and Accessaries ' :
Furniture, Home Furnishings and Equipment
Eating and Drinking Places

Finance, Insurance, and Real Estate Servicss

54 Ratail Trade - Food

55 Retail Trade -

56 Ratail Tradzs -

57 Retain Trade -

58 Ratail Trade -

59  Miscellaneous Retail Trade .
SERVICES

61

62 DPersonal Services.

63 Business Services

64  Repair Services

65 Professional Services

66 ~ Contract Construction Serviges

67 Governmantal Servicas

63 Fducational Services

Miscellaneous Service Organizations

© CULTURAL, ENTERTAIMMENT AND RECREATIONAL

71

72
73

74
75
76
79

Cultural Activities and Nature Exhibitions
Public Assembly

Anusements

Recreational Activities
Resorts and Group Camps

Parks

Other Cultural, Entertainment, and Pecreational Activities, NEC

~-RESQURCE PRCDUCTION AND EXTRACTION

© Agriculture

Agricultural Relited Activities
Forestry Activities and Related Services

* Fishing Activities and Related Services

Mining Activities and Related Services _
Othar Rasource Production and Extraction, NEC

UMDEVELOPZD IAND AND WATER .

<)

91
o2
33

~
-

Undeveloped and Unused Land Area. {except forests)

Water Areas

Vacant Floor Area and Buildings
Under Construction



v G) TUse of Shoreline and Kroll maps to determine the. street seg—
m ments and address ranges 1ncluaed in the study area.

Both sets of maps were used to complle a list of streets‘
and the associated address ranges (Figure ). o
The list can be used with all necessary data sources as a

means of acceptlna orxr rejectlng varlous parcel 1nformatlon'
by address.

If the address is outside the acceptable range but a sub—
stantial portion of the property is w1th1n, the parcel o
will be included in.the study. :

In most ceses, the properties included in the study extend-



STREETS and AVENUES '~ _ADDRESS NIMBFR3 ADDRESS RANGE

. ~F _ (thru and including
. ' o EVEN 1 00D | the following nusbers)
= . = —= ,

0 Sélmon‘ Bay Waterway to Lake w{ 1

South Shore /
W Commodore Way R | o B X - | |  2100. - 3:200“___
W. Emerson Piace.: : ' S g X : 1 1900 ’—, 2_100. o
. EmerSOS:Street | » X - | 1500 % 1900 -
21 Avenue West o x N aoooi—_43ob"
W. EwingStreet ) _ X ' o 200 - 1200'_ S
W. Nickt.ars"on Street - _ | X - ‘ 100 ~  2‘00 _
Nimckersoh.Stre‘et : . ' : X , b' 4 100 - 800
13 Avenue West | : | ‘ : X | X . 4000
§ Avenue West - . X - X | 3700 - 3800
6 Avénué West : X X 3660 V
3 A\}enue Westb o _ o | : X X 3600 »
Q 3 Ave_nue' North | X . AX 3000
. W. Florentina Stfeet o ’ RS X X 30(.)'
" W. Etruaia Street . - X | X _ 400 ':
®




TREETS and AVENUES ADDRESS NIMBERS _ADDRESS RANCE
_ (thru and inciuding
EVEN ODD the folleowing numbers)
Shilshole Béy to Lake Union
North Shore :
Seaview Avenue N.W. XA SAQO —‘7900~~
N.W. 54 Street x| 2000 - 3400
N.W. Market Street X ,zaob ~ 2900
Shilshole Avemue N.H. X 1400 - 2400
N.W. 45 Street X 800 - 1500
Léary Way N.W. X 3800 - 4500°
‘N. Canal Street X | 100 - 300
N.W. 35 Street X 100 _-' 300
N.W..Canal Street . X 100'; 400
N. 34 Street X 400 - 800
N. 35 Sereet X 100 - 300
QN W. 35 Street X 100 - 300
m28 Avenue N W. X X 5300 |
24 Avenue N.W. X X 5300 - 5400
14 Aveﬁue N.W. X X | 4300 - 4400
11 Avenue N.W. - . X - X 4300 - 4400
9 Avenue »VN.WT X X 4100 - 4200
_ N.W. 42 Street X . 800 ,:.
N.W. 40 Street X x| 00— 700
N.W. Bowdoin Place X tﬁxi : 7400.—' 500
6 Avenue N.W. X ~x | 3900 |
9 Avenue N.W.  w—+—% | 300- 400 .
I .
N. 35 Street X 100 - 300




STREETS and AVENUES = _ATDRESS NTMBERS  ADDRESS RANGE

(thru and including
, EVEN CDD the follewing numbers)
n La_k.e.U.nionv.‘
Fairview Avenie N. | ‘ . X /800 - 1200
Fairview Avenue E. : | "X . X | ’1200. —'3200"“ -
Bastlake Avenue E. o ] x| 2800 - 2900 -
Minor Avenue E. - : : - , o | _. .X '220‘0-- 2500 |
Valley Street o - 1 < | : 1 00 - 1100
Fuhrman Avenue E. - | ‘ - X X 3200 -
E. Martin Street B ) | : x| ox }ido
E. Edgar Street ’ " . : X ' X 10‘07 '
E. Hamlin Street | B X X 100
E. Roanoke Street o ' . X ’ : X ) 0 - 100 v
E..Ly.nri Street o | ) ‘ - X ) X 10 - 90
A E. Galer Street o _ : . X X 0- 100
Qﬁ. Yale Avenﬁe N. | ‘ - | .' X - X | 1100
Fairview Place N. ‘ » | X - X : V1200v
Terry._Avenue N. . X , ‘.X 800 - 900
Westlake Avenue N. x ‘x| 800 - 2900
N. Northlake Way . ' X . x 900 - 2500
N.E. Northlake Way o = I ¢ x| 0- 500
N. Northlake Place | : b x| 100 |
0o




STREZTS and_AVENUES C  _ADDRESS NIMBFRS ADDRESS RANGE

- : (thru and including
EVEN ODD ‘the follcwing numbers)
: & Pori:a-gé Ba;z
| N.E. Northlake Way ' x | x | 600~ 800
N.E. Northlake Place S ] x| e~ soo
N.E. Boat»Stree.t R o X | X 900 - .14.00 "
15 Avenue N.E. » o o | X ’:_X : 36.0() | |
fpcr£age Bay Place E. - b ox X 13100 - 3200
 Fubrman Avenue E. | o | x| | 2900 -~ 3300
E. Shelby Street o o x| x| 1200 .
E.'Hamlin Street - . ‘, X' v X 1200 -
Boyer Avenue E. : : o X o 240_0 - -2800._" '
E. Miller Street | I x| X 1500
E. Calhouﬁ'Street : , X . 1500
. l61AVenué E. '-‘ . B | x| 2600 - 2500
Q W. ‘Montlake Blvd. E. B : N . | ' o X .25;00 » |
~E. Hamlin Strest | | x| 1800 - 1830
E. Shelby Street - - X ! 1800
O




STREETS and AVENUES | ‘ ADDRESS NTMRERS - _ADDRESS RANGE
: . : (thru and including

EVEN ~ 0DD 1 the following numbers)
0 Cevri‘tral ‘Waterfront :

Elliotﬁ Bay

‘W. Garfield Street | _ R | X | x .| 1500 - 2400 ‘:1
Alaskan Way W. = ' S o x ) oxo 100=e'1500:>

s Alaskan Way : ' S o 1 ox b X | 0»-‘2900.
Alaskan Way s. ’ A : X - .0 - iQOO .
Elliott Avenue W. o - | X 100 - 300
Elliote Avemue | | x| 2300 - 3000
Board Street ‘ ) , Xv : X IY 0- 51
FC‘lay Street o : X X 0~ 51
Cedar Street ' . o o X | X | 0 - v~Si’
Vine-éﬁreet o ' X i : X 0 _ 51_ 
Wall Street - : ‘ B B B 1 x o0~ 51

; Q Western Avenue - , = x | ‘100 — 2200 |
" S. Washingtén Street o : _ X x | 0— 50
- S. Mas.sachu's‘etts Street , o _ X X 0 - 50




_STREETS and AVENUES | ADDRESS NUMBERS _ADDRESS RANGE

, (thru and including
EVEN ‘02D the following numbers )
& East Wé_terway,l West Waterway, ADuwamishWatefway
>Eaét Bank
E. Ma?ginal Way S. o B | X 1700 = 67--
| 73oo‘f_7éoo
S. Név.éda Street _ - | x X | . 0- 50
S. Idaho Street B X : Cx 0- 50
S.W. Idaho Street X X 1100
S. Oregon Sﬁreet ' | ] : . X X 0 - 50 |
S. Spokane Street ' x | x 0 - 50}1
S.W. Spokane Street | X X 900
| ' X  { 1000 - 1300
x | x| 1600 - 1700
Q S. Brandon ' " X X 0- 50
_ Ohio Avenue S. ' o i X x 5400 |
Diagonal. A\}enue S. ' , X'v X 0 - 50
S. Fidalgo Street | 1 x X o_'-' 50
1 Avenue S. _ / X X 5900 - 7200
'S.W. Fronmt Street ' ' o : X X 0 - | 99
S.W. Michigan Street ' X X | 0- 200
Occidental Avenue S. : ' | X X " 6500
2 Avenue S. | x| oox »5500
S. River Street X X 100 - 300
Fox Avenué 5. ' o - X : 67b0 - 7000
S. Holly Street ‘ X X - 200 - 300
.- S. Brigﬁton Street . ‘ , X _ .'X © 200 - 300
| ’ S. Willow Street . X | X 200 -~ 4(50




STREETS end AVENUES

ADDRESS NIEBERS

EVEN

ADDRESS RANGE
(thru and including

2]

QDD - the fellowing numbers ) -
Q East Waterway, West Waterway,.DLiwamish waterway
" West Bapk"
s.w.,Fiorida street X 2600 - 2900
26 Avenue S.W. X 2300 ;’3300":
Iowa Avenue S.W. xi : 3300 - 3800
Chelan Avenue S.¥. ‘X | X 3260 f‘3400
West Marginal Way S.W. X 3500 - 7000
S.H. Dakota Street X X 1100
- 8.W. Idaho Street Xv X 11007
. S.W. Alaska Street X X 1200v
S.W. Edmonds Street X X 1100 - 1200
12 Avenue S. X X 4700 = 4900
Q S.W. Front Street X x | 300 - 500
| 's.w.1Michigan~St£eet X 200 - 500
2 Avenue S. X X 7000 - 7200
OccideﬁtaliAvenue S. X X 7100 - 7200
3 Avenue S. X x| 7200 - 7300
4 Avenue South - X X 7200 - 7300
5 Avenﬁe‘South X X 7400 .
7 Avenue South i V;X" 7600
8 Avenue South X .;§  ' -?7OO'A
10 Avenue South X X 7806,- 7900
S. Fontanelle Street X X 400 - 500 -
S. Webs;e: Street . m' X_ >X 500 - 600
S. RiQerside Drive X X 500 - 700
QS ﬁolden Street X X 700
S. Chicago Street X X SOQ ;‘ 300
S. Keanyon Street X X . 800 - 900
. Portland Street X» 700 - 800



STREETS and AVENUES ~ _ADDRESS NUMBFRS =~ _ADDRESS RANGE

(thru and including
EVEN ODD the follcwing numbers)
n Harbér."I.sland
' 11 Avenue S5.W. | , - X SR | 1800 - 3500°
16 Avenue S.W. | - o lox 1800 - 3400~
s‘.vw. Massachusetts Street ' X ' . liOO __j |
13 Avenue s, - N ] x| x| 1700 - 1800
Klickitat Avenue S.W. N | x | 3200 - 3400
" S.W. Florida Street >X | - | 1100 - 2000
S.W. Lander Street - 1o 1 x 1700 - 1900
West Seattle
‘Harbor Ave‘nue'v'S.W _ .  , o : X . X - 10600 . - 2360‘
 Alki Avenue S.W. o : X E X | 1000 4'3260
. 3.
Q Rainier Beach
““Seward Park Avenue 5. ' _ ' X . : -1 9000 - 9406
“ Rainier Avenue S. . | | ] x| | s400 - 9500
Leschi ’ | '
Lakeside Avenue S. g v . X » . | | 1 100 - ‘400k
Lake Washington Blvd. X - blOO - 400
Madison 'Pal.;k,
" 43 Avenue E. - | x ] iaolo' - 2000
o




H)

Collectioh of License Department Data

The collection of data from all of the current Business License
applications within the study area can be divided into. three
processes. . :

3)

.B)

~Data cdllected from the License files: ' L

1) Securing of permission to use the Bu51ness Llcense Flles. S

2) Collection of B & L numbers
3) Recording of data

An initial survey of License Department data was made prior
to any official correspondence. This survey was made with
the assistance of Karen Goodnow of the License Department.

On January 26, 1977, an official request for use of the
files was made to Director Galle. The request was accepted
and Assistant Director Kelth Kleinhen arranged for our
access to the flles.

The arrangemene involved a sharing of-responsibility’between
the two departments in carrying out the data collection. DCD -
would collect the individual B & L numbers and record the

data from the applications. The License Department will use .

the list of B & L numbers collected by DCD to pull and
refile the 1300 records. BAll time used for filing is billed
to DCD. : : '

The list of street segments is used to collect B & L numbers
from the manually geocoded address file.  To minimize inter-.

ference with the License Department'’s daily routine, only
one person can work with the address file at any given time.

- Two weeks were required to comnlete the collection of B & L

numbers.

Three to four hundred applications were pulled for recording
each day. The recording phase was completed in one week.
Data was recorded directly onto the Data Collection Form.

-Name of Business

~Address of Business
-Telephone number »
-Type of Business in detall
~-Type of Ownership

"It was originally planned that the startlnc date of business

_could also be obtained from this source. However, this
- entry on the application reflects the most recent change in
~ownership characteristics and not the earliest opening date.

Many applications were found to be either incompletely filled
out or over generalized. In thess cases it was necessary

to ‘telephone the businesses to verlfy or complete the inform-
ation. . o



Land Use Elements that are not present in Bu51ness License
files: :

-All vacant buildings, portlons thereof and propertles
-2All residential properties

-All publicly owned properties

~Branch or Subsidiary-

~Businesses operatlng under Licenses of parent -



Design of Computor Card Column Entries

Design of the data cards was based on a listing of all of the

“data that can be obtained from the sources plus allowance for

future entries. 1In addition to the data, there must be room
for identification numbers, card order numbers, a card status

’ number and the date.

-,

Approximatély 10 drafts of data and card designs were -tried” -’
before an acceptable format was achieved. :

The final format consists of a series of trailing cards from

two to any needed number.

Cards 3, 4 . . . are identical in format to card 2. Each
additional card is assigned a new Card Order Number and is for
records with multiple activities. Each activity is entered

on a new card. : ’ ' :

Design of Data Collection Form

In order to simplify and expedite data handling, a collection
form was designed that matches the computor card design. Data
contained on this form. can be key punched from directly and

‘thereby eliminating a time-~consuming transposition of data to

a workable form.

The Data Collection form is essentially an adaptation of the

~card design to allow space for information entry.

The forms provide an excellent way of storing thebworking

‘data and are a filing system of land use information in and of
" themselves. _ : o S

Like the card design, the Form design is developed thraugh a

series of modifications before its acceptance in the final
form.
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Items

(1)
(2)

(2)
(4)
(5)
(6)
(7)
(8)
(9)
(10)

(1)

'SHORELINE LAND USE STUDY

DATA CARD ENTRIES

IDENTIFICATION CODE
4- Sequential ID number
1- Card order number

_ CARD STATUS AND DATE

1l- Status, coded
4- Date, mo/yr

KROLL MAP NUMBER

ADDRESS

GEOCODING

ZONING

SHORELINE ENVIRONMENT
TOTAL PARCEL AREA
LAND AREA

WATER AREA

ACCESS TO SHORELINE

CARD 1 -

[T TS

Columns

1-5

6-10

65-68
- 69-72

73-76 .

77

(5)
(5)

(3)-
30y
(18)

(2)
w
(4)

o

(4)
(1)
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Items

(1)
()

(3)
(4)
(5)
(6)
(7)
(8)
(9)

(10)
(11)
a2y
(13)

SHORELINE LARD USE STUDY .

DATA CARD ENTRIES CARD 2, 3, .

IDENTIFICATION CODE . o 1-5  (5)
4- Sequential ID number : : -
1- Card order number

CARD STATUS AND DATE o 6-10  (5)

1- Status, Coded
4- Date, mo/vyr

BUILDING DATA PREVIOUSLY ENTERED o1 (1)
NUMBER OF STORIES | 12-13 (2)
TOTAL GROUND FLOOR AREAl(Sq‘ft) 14-17 (4)
DATE OF CONSTRUCTION (yr) . S 18-21  (4)
NAME OF BUSINESS § _ 22-37 (15)
¥STARTING DATE OF BUSINESS 38-41 (3)
USE CODE | ' | 42-48  (7)

1~ General code
4~ Activity code
1~ Auxiliary code..
1~ Ownership code

USE AREA (sq ft) R 49-52  (3)
WATER DEPENDENCE . | R 53 (1)
NUMBER OF HOUSEHOLD UNITS S 54-56 7(3)
NUMBER OF MOORAGE BERTHS o 1 57-60  (4)
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EXPLENATION OF DATR LOD/ AND DATA CARD ENTRIES

The first 10 columnrs on each card have the same format; however;

" the card order number will be different for each card of. the-:
record. Columns 11-69, located in the center portion of the form,
are to be entered on the first card. The last secLlon ("oTLmna
11- 54) on the form are entries for the 2nd card. 4

Any additional cards w1ll rep&esanu addltlona1 uses. and will be
laentlcal to card 2. C

The entry on the form labeled Description of Activity refers to
the tvpe of business or auxiliary activity taking place at a =
particular address. This portion will not be transferred to the
data card but will be used to assign land use code numbers.

New cards can be added at any time by retaining the first 10

columns for the same 1dent1flcatlon anuence present on cards 1
and 2.

Cards 1 and 2

ITtem 1 (Columns l -5) IDENTIFICATION CODE
Q o - ID Number (1-4)

Each parcel will be given a unigue number beginning with
0001 and progressing seguentially (0002, 0003, 1 1 1l). Every
card pertaining to a particular parcel (or address) w1ll be
assigned the same ID number.

’(Cclumn.S) card order number

Each card will be assigned a card order number which
refers to the placement of the card in a particular record’
. ("A" record refers to all cards that possess the same ID
" number) . _

The card contalnlng the location 1n;ormatlon w111 be
card 1; cards 2, 3, 4, and soon will all be identical in
‘format and will refer to the building and activity elements.

Item 2  (Columns 6—10) ' CARD STATUS AND DATE

Card status (column 6) 1nd1cates whethor the antrv is
new, revised or deleted.

Code
‘!’ 0 - New
: 1 - Revised
2 ~ Deleted



Code
‘Example 12 77 = mo/yr = 12/77  ’ ..
01 76 = m0/yr = 01/76
Card #1 |
‘Item 3 (Columns 11-13) KROLL.MAP NUMBER

The Kroll Map Number is used to denote the gaperaT lO”athn
of the parcel. :

Code

001

|

Item 4 {(Columns 14 A3) ADDRESS

The address of each parbel must be entered in full and correctly
so that the conputer will not reject the card.

Item 5 (Columns 62-63) - ZONING
Code Zones
0l RS 9600 Single Family Residence Low Density
02 RS 7200 Single Family Residence Medium Density
- 03 ‘RS 5000 Single Family Residence High Density
04 - RW Residential Waterfront ’
05 RD 7200 Duplex Residence Medium Density
06 - RD 5000 Duplex Residence High Density
07 RM 1600 Multiple Residence Lowest Density
08 RM 800 Multiple Residence Low Density
09 RMH 350 Multiple Residence High Density '
10 RMV 200 Multiple Residence High Density Variable h ight:
11 RMV 200 Multiple Residence ng 1est Dens;ty Variable
Height R :
12 RM—HD - Multiple Density —>%1xed Den sity
13 BN Neighborhood Business -
14 BI Intermediate Business -
15 - BC Community Business
16 BM Metropolitan Business
17 cM Metropolitan Commercial ‘
18 CcMT Metropolitan Commercial Temcorary
19 CG General Commercial
20 M Manufacturing
21 IG General Industrial
22 Id Heavy Industrial
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(As set out in the Seattle Shorlaslins Master Program)

.Code : Environment

Conservancy Natural

Conservancy Management

Urban Residential

Urban Stable .

Urban Development

Urban Stable/Lazke Union

Urban Stable/Central Waterfront

SO W

Ttem 8 (Columns 65-76) PARCEL AREA
Total Area (columns 65-68)
Land Area (columns 69-72)
Water Area (columns 73-76)
“Area is represented‘in the following mannér;

Code

‘The 4th column in each category indicates the power of 10,
that the number is raised to) : :

fl

Example: = 3245 = 3.24 X 10° 324,000 sq. ft.

2402 = 2.4 X 10% = 240 sq. ft.

Item 9 (Column 77) -ACCESS TO SHORELINE

1

Access refers to a parcel abuttlng the shoreline or hav1ng
shoreline frontage. _ ,

Code

1 Access does exist.
Addess does not exist.



Item 1. (Columns 1-5) IDENTIFICATION CODE

Same as Card #1 Item 1

Item 2  (Columns 6-10) CARD STATUS AND DATE o .

Same as Card %1, Item 2

Itenm 3 (Column 11} -BUILDIKG DATA PREVIOUSLY FNTERED
Code
-0 Not previously entered.
1 ‘ Items 4-6 (Columns 12-21) have bcen entered on

a preceding card for a particular structure.

(Columns 12-21 are to be filled in. only one time for -
each building even if there is more than one :
activity taking place within the building.)

Item 4 (Columns 12-13) NUMBER OF STORIES
 Code 7

01

?f

Item 5  (Columns 14-17) ~ TOTAL GROUND FLOOR AREA in Sg. Ft.

Refers to the indoor floor area of the 1st story;b

Code - » |
Example 3225 = '3,22 x 103 = 322,000 sq. ft.
Item 6  (Columns 18-21) DATE OF CONSTRUCTION
Code |
Year 1975 |
Item 7 (Columns 22-37) NAME OF BUSINESS

- Abbreviated, if necessary.

If there is roor1in'the box, include the telephone number _
also. The phone number will not be keypunchea but may be needed"
to obtain addltlonal 1nfo*matlon. :



STRADTING ONTE OF 5074
. Lo LN

899 Refers to the last 3 digits of the vear (1899)
976 Refers to the last 3. digits. of the year (1976)

- Item 9 | {Columns 42-48) USE CODE

Refer to attached Use Code.

Ttem 10  (Columns 49-52) USE AREA Sg. Ft.

.Refers to the total square footage. used for a coded use
(Item 9). : :

Code

. Example 3225 = 3.22 x 10° = 322,000 sq. ft.

Item 11  (Column 53) = WATER DEPENDENCE

~As defined in Section 155. of the Seattle Shoreline Master

-Program.
Code -

0 Not a water-dependent use.
1 A water-dependent use.

Item 12 (Columns'54e56) NUMBER OF HOUSEHOLD UNITS

Code

. 001
- 002

Item 13 (Columns 57-60) ~ NUMBER OF MQOORAGE BERTHS

Code

0001
0002
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Collection of Fire‘Department Data

. The initial survey of Fire Department data was carried out
with the assistance of Lt. Schick. ‘ '

A request to use the information contained on thévFire Depart-
ment's Building Inspection cards was made to Chief Hanson on
March 14, 1977. The inspection cards are located at each of.

the nineteen Fire Stations that have inspection districts with-

in the study area.

. Chief Zwaller scheduled the visits to each of the nineteen .
- stations based on a list that DCD .supplied. . '

The data from the Building Inspection cards.was recorded at .
the stations by EMD staff and entered onto the forms at a later -

_fdate.

Data Collection from the Inspection Cards:

-Name of Business or building
~Address :

-Telephone number

-Date Constructed:

~Number of stories

~Number of Residential Units

The Fife Department . inspects all industrial, commercial and
residential buildings (triplex or larger) in the city on an
annual or biennial basis. ‘

In order to expedite the data collection, information was not
recorded onto each form at the Fire Station. All of the data
was recorded and transferred to the forms at a later date.
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CL4MSun - osnsraling | SaE 3Ruly
List of Pive Scations with Inzpociinn Disirzilis
Extending into Urban orelins Areas
Pnorz iuxber for 21l stations 5051 -
Siation : -
Mo, Area Adcress Water B 3y
2 Dznny Regrade 2334 4inBvre. "Elliott Bay
4 West Waterway 2550 26th Ave. SW - West Waterway
2 S¥W Queen Anne 110 Leze Streat : Lake.Union
55/ Fremont 3829 L"'den Ava., N Lzke ¥Wn. Saip C:
16 Downtown 301 2nd Avenue S \ Elliott Bay
211 ~~ 1st Avenue S Bridgé 1514>SW Holden Street Duwaﬁish Watérwe
717 University 1620 NE'SOthysﬁreet Portage Bay
_ 18 Ballard LSZ&m&vaarkethtreet ‘Salmon Bay
£19 East Water;;;‘ ’ 1 S. Spokane Street East Waterway
o260 NW Queen Anne 3205 13th Avenue ¥ ;_”Laké ¥n. Ship €
'22- N. Capitol Hill 901 E. Roanoke_St:eei Lake Unior,
: : o . Portage Bay
26 South Park 800 S. Cloverdale St. - Duwamish Waterw:
27 iBoeing Field 1060 sS. Myrtle‘Street Duwamish Waterw
/ég ‘West Seattle 2139 Ferrv Avenue SW Elliott Bay . |
30 'ieschi 2931 Mt. .Baker Blvd.S; ‘Lake Washington
33 Rainier Beach 9645 Renton Ave. S. Lake Washington
34 ‘Madison Parxk 633 3%nd Avenue‘E.l Lake Washingtomn
36 Kellogg Island 3600 23rd Avenue SW Duwamish Waterw
41 ’ 2416 34th Avenue s.. S 'Elllott Bay .
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‘Verbal Oxadens Don':

SEATTLE FIRE DIPARTHENT - INTRA-DIPARTHENT HEIMO

Battalion 1

Date March 22, 1977

vAli concerned

Reply?
Memorandum of March 22, 1977 '

€35 1E. 18

__April ®¥ - S

The Départment of Community Development will be visiting these .
stations on the days listed regarding their survey of Shoreline -
Land Use. | '

April 18=”Station 10, all day
' £*Sration 2 , all day
#”-~ Station 17, 0900-1200
24"~ Station 20, 0900-1200

41, 0900-1200 "

Al

~ Station Z2%°1300-1600
" Btation By1300-1600 &
Station $51300-1600

N

- Station

/- Station 36, 0900-1200 _ _Station [bz=7300-1600
¥~ Station 11, 0900-1200  Station ?”j 300-1600
ion 18, 0900-1200  Station 345 7300-1600
~ station 19, 0900-1200 = <3T5%ém545%?,k/¢;>

i

29— | Stationid?,1300-1600
' L 7
May &~ station 33, 9900—1 200 ‘ D Sk jwio
: — . 1] -~
3— - Sid,on. S~ ..+ Station [30] 1300-16G0
~ = SR I A 92
A—"_ Station 29, ¢ 13O0

0900-1200

: 0
\ = 20016
. Lé‘ 1 g)_
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K)’

Collection of Data from the Kroll and Shoreline Maps

The Kroll Zoning maps, previously used to determine street .
segments, were used in a second step to supply zoning inform- -
ation. ,

dEach form (or record) was checked against the maps,and thé”zphe
that applied to each address was entered onto the fbrm.

_In a similar manner the Shoreline maps ‘were used to supply the

shoreline environment of each property.

Both sets of maps were used in conjunction to determlne whether
or not each of the 1458 records have' access to the shoreline. .
(Access is applied here to mean that the property on Whlch a

~business is located has shoreline frontage. )

Data Collection from the Polk and Reverse Directories

After the data from the other primary sources was collected
and arranged into a numerical order by address, each record
was checked against current volumes of both directories. .

The Polk Directory provides a complete listing of occupants by
address. Some vacant structures are recorded, but the actual -
amount of vacant bulldlng space is probably not accurately
represented :

Like the Polk, the Reverse Directory provides a listing of
occupants by address. Only occupants with a telephone number
are recorded in the directory.

For uses that do have telephone numbers, the Reverse Directory
is highly accurate, but all other information is not present.



L)

Data Weaknesses

Due to time restraints on project, many of the gaps or weak-
nesses of the data sources were not compensated for. These
weaknesses are listed here so that any future work on the
project will involve an effort to minimize them in the future.

. -All data is tailored to use or occupancy and not 3
property ownership. Property ownershlp or property llnes»

are not reflected in the study.

-Undeveloped property may not have an occupant and there--.
fore may not show up in any of the data sources.

~All uses are represented in a like manner.’ There is no
indication of the size, value or volume of production.
Two businesses which produce the same product are repre-
sented in the same way even though they may be operating
on widely dlfferent scales.

-One business may be undertaking several distinct uses »

that are not reflected in the data. An example might be

U.S. Plywood Corp.. given the activity code 2421 -~ (Saw Mills
general) which may also be operating as a logging con- .
tractor (2410), pulp mill (2610), Plywood & Veneer products -
(2431), Wooden containers (2440) . . .

Warehouses that are 1ocated at the actual business Slte lole
not show up in the data.

~-There was not enough time to make field inspeétions. Thus’
all of the data is from recorded sources. The actual situ-
ation may not be accurately represented in the data.

-=In numerous 1nstances it was necessary to call buSlnesses

~to complete the form. This most often occurred when a record
appeared in only one or two of the sources. The remaining
data must be obtained by interview. A telephone interview
was required in about 35% of the records.

-None of'the sources were as compléete as expected.

" Both Business Licenses and Fire Inspection Cards were no
more than 80% complete. The Inspection Cards were found
not to be current in several 1nstances.

The two directories were not much better.

Combining all of the sources raised the overall coverage
to approx1mately 95% :

A great deal of time was spent completing data for
records that only appear in one source.



” M) Assignment of Identification Numbers
All records were assembled and arranged in numerical order
and then divided into geographical areas for numbering.

. Each geographical area was given ‘series of 500 numbers.
The list of areas and numbers is included here. . '
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.CZM 305  SHORELINE LAND USE STUDY

Humbers

'0001-0500

0501-1C00 .
1001-1500

1501-2000

2001-2500

2501-3000

3001-3100 .

3101-3200

©3201-3300
- 3500-4000

4001-5000

| 5001-5500
5501-6060
 6001-6500

6501-7000

7001- 7500

‘Identificatign Humber Seqqancing System

Shoreline Sagment

Last Mumbar Used

Fremont Br to ' . 0042
Gasworks Park : ‘

Gasworks Park to ’ - .0580
tha UofH -
-Fast Side2 of Lk Union : 1300

So Side-qf Portage Bay

So and West Sides of
Lk Union

Ho Shore of the Ship
Canal .

So Shore of the Ship
Canal

Hadison Pérk

Leschi

Rainier Beach

City Property (Parks)

Central Waterfront

Harbor Island _ _ )' 5035
West Szattle 620

East Side of the
Duwamish

Hest Side of the
Buwamish '

Moorage
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Data Processing:

Following the previoﬁs'steps, the Data Ccllection Forms were
sent to the Urban Data Center at the University of Washington

for the key punching and geocoding

Each record contains from two to seven data cards dependlng
on the number of uses a551gned to the record.

Fifteen percent ‘of the records were rejected from the geo-
coding process and were geocoded by hand. The majority
of these rejections were parks and other unaddressable

parcels.

¢

It should be noted that all data records are represented by a
single address.  There is no indication of aerial or .
lineal extent in the Geobasis program. Parks are given a
- single point address. ‘

Updating of the Data File

'Constant updating is essentlal to the effectlveness of the study

In commercial and 1ndustr1al areas the land use may change at
rapid rate,

Updating efforts have been planned in the following manner :

a)

b)

c)

d)

e)

£)

Monthly printouts of all new Business Licenses are
received from the License Department. Each month the
printout is reviewed and those businesses operating in
shoreline areas are recorded for annual entry into

the automated file.

A system for trading of the Land Use Data with the
Fire Department for any additions or deletions in the
Inspection card data is currently being developed.

New editions of the Reverse Directory and the Polk
Directory will be reviewed on a regular basis to up—
date any occupancy data. . :

The -Seattle Departments of Lighting and Water are being
investigated for possible future sources of occupancy
data. If an arrangement can be made to access these
automated files the updating process would be greatly
51mp11f1ed.

Future updating will involve field checking of data.
Inclusiong of this practice will also enable EMD to
test the accuracy of other sources. :

'By mid-year 1978 the King County Assessor's Commercial -

Property files will be automated and retrievable. The
potential of access to this body of data will greatly
enhance the scope of the study. - Assessor's records pro-
vide property values;. og§ersﬁip;_lmprovements, improve-
ment values, and property boundries.



% T g. Time must be allocated to the up-dating process in the
& S yearly work programs

Updatlng Problems

The single greatest problem in keeOan the data current involves
,tracklng existing business changes of address.- ‘Business License

data is approx1mately 85% accurate in recordlng changes 1in
location. T

The two directories may indicate the’new_listings.  Neither
indicates a move from a previous address.

Access to the Lighting or Water Departments' records would solve
this problem. Until that time, - field checking is the most
. reliable method.
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SHORELINE LAND USE 1977

ALL 1458 USES INCLUDED IN:
THE SHORELINE
LAND USE STUDY




SHORELINE LAND USE 1977

+ - 2000°s-AND 3000's INDUSTRIAL
WATER DEPENDENT USES




" SHORELINE LAND USE 1977

Q - % .. 2000'sand 3000's INDUSTRIAL
NON-WATER DEPENDENT USES
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SHORELINE LAND USE 1977

BOAT BUILDING AND REPAIR

o - 3444 - LARGE SHIPS

X - ' 3445- ENGINES AND ACCESSORIES (MFG)
- 3446 - SMALLER COMMERCIAL BOATS

Y - 3447 - PLEASURE CRAFT -
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SHORELINE LAND USE 1977

BOAT BUILDING AND REPAIR - LAKE UNION

0 -  344A4-LARGE SHIPS

X - 3445. ENGINES AND ACCESSORIES (MFG)
- 3446 - SMALLER COMMERCIAL BOATS

Y - 3447- PLEASURE CRAFT - :




SHORELINE LAND USE 1977

COMMERCIAL WATER DEPENDENT USES
o - 4000’s - TRANSPORTATION, COMMUNICATIONS, AND UTILITIES
+ - 5000's - TRADE, WHOLESALE AND RETAIL

X - 6000’s SERVICES



SHORELINE LAND USE 1977

COMMERCIAL NON-WATER DEPENDVENT USES .
0 - 4000’s - TRANSPORTATION, COMMUNICATIONS, AND UTILITIES

+ - 5000's - TRADE, WHOLESALE AND RETAIL
X - 6000’s - SERVICES :



~

 SHORELINE LAND USE 1977

A - 7440-7449 - MARINAS.
+ - 5185 & 5591 - BOAT AND ACCESSORY SALES
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SHORELINE LAND USE 1977

HOUSEBOAT MOORAGES - LAKE UNION




SHORELINE LAND USE 1977

RESIDENTIAL USES (HOUSEBOATS AND
MULTIPLE FAMILY DWELLINGS)




Element 7
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CzM 306 - 5B Final Report

Element 7 - SHORELINE MASTER PROGRAM

Introduction

For any public regulation to success, that is, to meet its
assigned objectives, there must be general understanding
and acceptance by the public. .

‘Because this need is critical to.the success of the Shoreline
' Master Program, it is essential to make the program available
to as many people as possible. Therefore, special efforts

were made to assure that the program would be readily avail-
able to all. CZM assistance provided a major portion of the .

‘printing cost of the adopted draft.

Copies were placed in all public libraries and in the three
universities' libraries. Copies were also sent to all com-
munity councils, members of the Citizens Advisory Council,

the City Council, local, state and federal public agencies,

“and the press. In addition, following the press printed

announcements that copies were available, many citizens ob-
tained copies. ’ g ' :

CZM assistance also made possible a sturdy and attractive
cover, as well as the map which was a separate contract (see
Element 8) element but was inserted into the SMP. '






CczM 306 - 5B Final Report

K!’\

Element 8 - SHORELINE MAP

Introduction

The Shoreline Map, showing the location of the various

- shoreline districts, was printed separately from the Master
Program so that the map could be more readily used as a

' reference, and so that the entire city could be included
on one map at a readable scale.: ‘ '

The map was inserted into copies of the Shoreline Master
Program. '



Element w,. ﬂ
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czM - 5B Final Report

Element 9 - UPDATE OFFICIAL MAPS

Introductlon

Off1c1al maps were prepared for the Shorellne Master Program
during the previous grant reriod. However, following the
year of official reviews by the Planning Commission, the
City Council and DOE a numher of changes were necessary. v
These changes required a number -of map changes, and a perti-

‘nent example is attached. 1In addition, harbor lines in

several areas were changed or added. Making the changes also
included research and consultation with the Port of Seattle
and the Clty s Engineering Department.,
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